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ABSTRACT

The educatio nal world is belatedl y rushing into the
world of technolo gy with relative ly limited factual
informat ion concerni ng students ' attitude toward computer s.
While most students have a positive attitude , research has
indicate d that the male is more positive than the female for
various reasons. The purpose of this study was to
investig ate a diverse set of possible determin ants of
attitude toward computer s includin g sex, ethnic backgrou nd,
learning style, and computer literacy . The subjects were 284
coeduca tional students from four ethnic backgrou nds that
attended three middle schools in San Diego. A requirem ent
that subjects have two years of experien ce with computer
assisted instruct ion made the sample populati on relative ly
sophisti cated concerni ng computer s.

The methodol ogy

primaril y involved the analysis of data by ANOVA and related
procedur es.
Results of the quantita tive analysis of data indicate d
that attitude toward computer s was a complex phenomen on,
with differen t aspects of cognitiv e skill as determin ants.
Furtherm ore, no simplist ic generali zation concerni ng
attitude toward computer s was truly applicab le. Computer
literacy had the stronges t main effect. The analytic skill
scale, the sequenti al processi ng skill scale, and the
manipul ative preferen ce scale of the Learning Style Profile
also had statisti cally signific ant main effects. Sex and
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ethnic background were not found to be determina nts.
The computer experience of the sample population was
thought to have possibly been a factor in the outcome
shifting the determinan t of attitude from sex, found in
earlier studies, to aspects of cognitive skill. The results
of this research combined with earlier studies, indicated
that attitude toward computers may be more site specific
than generaliza ble.

This character istic increases the

requiremen t for detailed local analysis prior to designing
an effective computer assisted instructio n program for a
specific school.
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AN EXPLORATION OF THE DETERMINANTS
OF ATTITUDES TOWARD COMPUTERS
IN MIDDLE SCHOOL STUDENTS

Chapter I
Statemen t of the Issue
Introduc tion
Educator s are constant ly involved in the struggle to
find ways to improve both the teaching and the learning
process.

New teaching concepts are visualiz ed and then

implemen ted.

New curriculu m framewor ks are written

attempti ng to help educatio n fulfill the dream of everyone
in the communi ty.

The struggle is endless, not so much

because it is often circular , but because society 's problems
appear to grow more complex with each new generati on and
educator s feel bound to address these problems .

Two

differen t bodies of knowledg e are being extensiv ely
investig ated as part of this search to improve instruct ion
and learning . One falls under the general term of technolo gy
The other is generate d by the

with computer s at the center.

understa nding that differen t students learn in differen t
ways and is referred to as learning style.
Computer s have been utilized in educatio n in two broad
1
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ways, while at the same time becoming a very large and
separate field of study themselves (Becker, 1987).

One

application of computers has been to assist in the school
management process where they store and manipulate all types
of data.

The second broad category of computer use in

education, and more important to this research, was their
In

application as a tool to aid in the teaching process.

this second context, the use of computers has been limited
only by human imagination and cost, with the number and type
of applications increasing dramatically (Ediger, 1988).
Within this diversity, many researchers (Bork, 1980; Bitter
&

Frederick, 1989; German, 1987) visualized computers as the

major tool that would finally allow educators to make
instruction appropriate to the individual.
However, German pointed out the obvious when noting
that differences in the way students learn were not
automatically overcome by the use of computers and students
don't magically learn when working on a computer.

According

to Foreman (1988), students responded to various types of
instruction on computers just as they responded differently
to different techniques of conventional instruction.

Even

more basic than response to Computer Assisted Instruction
(CAI), studies (Chen, 1985) strongly indicated that students

had varying attitudes toward computers in general.
Understanding student attitudes toward computers became
a vital step in developing and implementing good CAI
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programs.

With research concerning the interface between

the student and the computer in the early stages, definitive
information hasn't kept pace with the growth in computer
technology or the increasing use of computers in education.
Ediger (1988) indicated a sense of urgency was necessary if
researchers were to provide useful information concerning
the application of technology.
Research into attitudes toward computers has been
particularly limited in breath.

A study in conjunction with

the California Assessment Program (CAP) administered in the
Spring of 1983 and reported by Fetler (1985) indicated that
both males and females had positive attitudes toward the
computer, but that the male was more positive than the
female.

Additionally, the male used the computer in more

diverse ways. Several researchers (Nickell, 1987; Krienberg,
1985) viewed this situation as a societal induced imbalance
in favor of males and have created intervention programs to
correct the situation.

This research included sex as a

possible determinant of attitude toward computers. But, the
thought that sex alone was a sufficient basis for
determining attitude, or that gender should be the dominant
input for designing CAI programs, was considered a
dangerously limited concept.

These limitations became a

motivating factor in investigating a broader range of human
characteristi cs as possible determinants of students'
attitude toward computers.
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In a study of gender differe nces in comput er use,
Collis, Kieren, and Kass (1988) conclud ed that there were
strong gender differe nces; but to fully compreh end the
differe nces, a multidi mensio nal model sensiti ve to
contex tual variabl es was necessa ry.

There appeare d to be a

strong need for the investi gation of a more diverse set of
variab les as the determ inants of attitud e.
Since attitud e was a complex phenom enon, a variety of
human charac teristic s needed to be conside red as possib le
determ inants.

One charac teristic , that provide d insight

into the studen t learnin g process and may therefo re have a
relatio nship with attitud e toward comput ers, was learnin g
style.

It had become commonly accepte d that studen ts

learned in differe nt ways (Dunn & Dunn, 1978; Schmeck , 1983;
Pask, 1976) and that studen t achieve ment was increas ed when
teachin g methods take particu lar learnin g styles into
consid eration (Hollan d, 1982; Gregorc , 1979; Dunn, 1988).
Howeve r, Keefe (1987) indicat ed that broad classro om
applica tion of learnin g style informa tion hadn't occurre d.
Mann and Sabatin o (1985) reasone d that one cause of
hesitan cy in applyin g learnin g style inform ation was the
basic organiz ation of many classro oms, where one teache r was
isolate d with a large number of studen ts.

Learnin g styles

were potent ially an importa nt part of the individ ualizat ion
process , which in the future might depend on the comput er as
a primary method of implem entation .

Therefo re, learnin g
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style was not only a possib le determ inant of attitud e toward
comput ers, but was potent ially importa nt in the design of
CAI program s.
Any discuss ion of learnin g styles present ed severa l
immedi ate difficu lties.

The main problem was the multip le

meaning s applied by researc hers (Dunn, 1981) to learnin g
style, combine d with the often interch angeab le use of the
terms learnin g style and cogniti ve style.

For the purpose s

of this researc h and based on argume nts by Mann and Sabatin o
(1985), the distinc tion between learnin g style and cogniti ve
style was conside red arbitra ry, with the primary differe nce
being that learnin g style was focused on the learnin g
proces s.

The instrum ent used in this researc h to assess

learnin g style covered charac teristic s that were encomp assed
in many of the differe nt definit ions of both learnin g style
and cogniti ve style.
Anothe r charac teristic that researc h (Collis , 1987,
Marcus , 1985) indicat ed might contrib ute to student s•
attitud es toward comput ers was the ethnic backgro und of the
studen t.

Social scient ists had been studyin g differe nt

culture s for many years resulti ng in better underst anding
between people. Accord ing to Agar (1980), one consis tent
differe nce between many of these differe nt groups involve d
commu nication s, which was the heart of the educati onal
process and obviou sly involve d in the interfa ce between the
human and the comput er.

Did differe nt culture s have
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differen t attitude s?

The answer was yes (Agar).

Therefor e, ethnic backgrou nd was an appropri ate variable in
this study as a possible determin ant of attitude toward
compute rs.
The last variable that was included in this study as a
possible determin ant of attitude toward computer s was
computer literacy .

As with learning style, computer

literacy was within itself a construc t composed of many
diverse and sometime s unknown factors.

But while computer

literacy is complex, it was also subject to definiti ve
assessme nt.

For the purposes of this research , three

compone nts of computer literacy were of particul ar interest :
(a) computer literacy as, in part, a measure of academic
achievem ent and therefor e reflecti ve of all of the variable s
involved in scholast ic achievem ent; (b) computer literacy
as, in part, based on knowledg e of, or experien ce with,
computer s (Collis, 1985); and (c) the strong correlat ion
that computer literacy had with socioeco nomic status
(Fetler, 1985).

Purpose
The general purpose of the study was to investig ate
several student characte ristics that varied in composi tion
from physical to mental to psycholo gical construc ts and to
determin e if a relation ship existed between these
charact eristics and the attitude students had toward
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compute rs.

The student characte ristics were sex, ethnic

backgrou nd, learning style, and computer literacy .

Within

the framewor k of this general purpose there were two
specific compone nts.
The first componen t assessed the main effects of the
independ ent variable s on the dependen t variable , or more
precisel y, determin ed if differen t levels of the independ ent
variable s had differen t effects on the dependen t variable .
The second specific componen t investig ated possible
relation ships between the independ ent variable s as they
related to the dependen t variable , or in more specific
terms, determin ed if there was interact ion between the
independ ent variable s.
The informat ion gained expanded the amount of
informat ion availabl e concerni ng the interfac e between the
student and the computer , and data was generate d that
provides insight into how differen t student charact eristics
might have related to their percepti on of computer s.
Research indicate d that the interfac e between the student
and the computer was complex and strongly argued against the
perspect ive that students ' attitude toward computer s was
primaril y determin ed by such charact eristics as gender.
Addition ally, it provided insight into how to approach the
use of computer s in educatio n.
Finally, the research provided specific informat ion
concerni ng what student characte ristics may be associat ed
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with a more positive attitude toward computers and how these
character istics may be related to each other.

The null

hypotheses were as follows:

There is no statistica lly significan t difference

H0 l:

in attitude toward computers between subjects with
different learning styles.

Due to the particular definition of learning style used
in this research, learning style was broken down into
specific independen t scales which required the use of
subhypothe ses to address each independen t scale of learning
style.

There is no statistica lly significan t
difference in attitude toward computers
between subjects with different analytic
skill.

There is no statistica lly significan t
difference in attitude toward computers
between subjects with different perceptua l
responses.

There is no statistica lly significan t
difference in attitude toward computers
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between subjec ts with differe nt sequen tial
process ing skill.

There is no statist ically signifi cant
differe nce in attitud e toward comput ers
between subjec ts with differe nt manipu lative
prefere nces.

There is no statist ically signifi cant
differe nce in attitud e toward comput ers
between subjec ts with differe nt groupin g
prefere nces.

There is no statist ically signifi cant
differe nce in the interac tion between the
differe nt scales of learnin g style.

H0 2:

There is no statist ically signifi cant differe nce
in attitud e toward comput ers between boys and
girls.

H0 3:

There is no statist ically signifi cant differe nce
in attitud e toward comput ers between subjec ts with
Caucas ian, Hispan ic, Black, or Filipin o ethnic
backgro unds.
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H0 4:

There is no statistically significant difference
in attitude toward computers between subjects with
different levels of computer literacy.

H0 5:

There is no statistically significant interaction
between the learning style, sex, ethnic
background, and computer literacy of the subjects
in effect on attitude toward computers.

H0 6:

There is no statistically significant difference
in attitude toward computers between subjects with
different learning styles, ethnic background, sex,
and computer literacy.

Definition of Terms
Three terms critical to this study were learning style,
attitude toward computers, and computer literacy.
Definitions with explanatory remarks were included. Other
terms requiring specific clarification were also defined.
Learning style
The definition of learning style was based on the
multi-dimensi onal view of learning style with learning style
as the umbrella term.

The definition was drawn from the

work associated with the National Association of Secondary
School Principals (NASSP) effort to develop a comprehensive
instrument for the assessment of learning style.

The
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results of the NASSP effort was a first level diagnostic
instrument labeled Learning Style Profi'le (LSP).
Learning style was defined as the composite of
characteristi c cognitive, affective and physiological
factors that served as relatively stable indicators of how a
learner perceived, interacted with and responded to the
learning environment.

It was demonstrated in that pattern

of behavior and performance by which an individual
approached educational experiences.

Its basis lay in the

structure of neural organization and personality which both
molds and is molded by human development and the learning
experiences of home, school, and society.
Learning Style Scales. From this broad definition,
there were four relatively independent scales and one
category, taken from the overall LSP, that were used in this
research.

The scales were (a) analytic skill, (b)

sequential processing skill, (c) manipulative preference,
and (d) grouping preference.

The category was perceptual

response, which contained the three additional scales of
visual, auditory, and emotive response.
Analytic skill. Analytic skill was defined as the
ability to identify simple figures hidden in a complex field
or, in broader terms, to use the critical element of a
problem in a different way.

This scale corresponded to the

widely used field dependence versus field independence
cognitive style.
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Sequential processing skill.

Sequential (successiv e)

processing skill represente d one of the basic ways humans
process informatio n.

successive processing involved the

representa tion of experience in which the elements were
This kind of processing

ordered serially or temporally .

proceeded step by step in a more or less linear fashion.
Verbal processing was sequential .

The counterpa rt to

sequential processing was simultaneo us processing which
related more to the integratio n of separate elements into
the whole with the essential character istic that the entire
Successive and simultaneo us

system was grasped at once.

processes referred to the ways individual s dealt with tasks
mentally and not to the nature of the tasks themselves .
Perceptual response.

Perceptual response was based on

the Edmonds Learning Style Identifica tion Exercise (ELSIE)
developed by Harry Reinert and measured the tendency to
react to a series of words in terms of visual, auditory, or
kinestheti c modalities .

Perceptual response characteri zed

the functional level of one or more of the informatio ngathering modes.
Manipulati ve preference .

Manipulati ve preference

identified learner preference for hands-on learning
activities .

Manipulati ve learners liked to build, fix,

make, or put things together, regardless of what their
preferred perceptual response might be.

No correlatio n

existed between this scale and perceptual response.
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Manipulati ve preference assessed task orientatio n while
perceptual response measured initial orientatio n to stimuli.
Grouping preference .

Grouping preference identified

the learner's preference for whole class, small group, or
dyadic learning arrangeme nts.

It had social character istic

and influence implicatio ns.
Attitude toward computers
Attitude toward computers was defined as the way an
individual thinks and feels about computers and computers•
impact on society, education, and the working environme nt.
Attitude was measured by student response, on a Likert
scale, to statements concerning different aspects or uses of
computers (see Appendix A).
Computer literacy
Computer literacy was the degree of understand ing of
the capabiliti es, applicatio ns, and implicatio ns concerning
computer technology , specifical ly including the design and
operation of computer hardware and software with
implicatio ns concerning computer systems in solving
problems.

The level of computer literacy could be

demonstrat ed by the ability to correctly answer questions
concerning the separate elements of computer systems, as
well as their operation, appearance , applicatio n, and
function.
Computer assisted instructio n (CAI}

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

14

The use of the term CAI in this proposal was intended
to include all terms describing the use of computers in the
teaching and learning process.
Formal computer experience
Formal computer experience represente d a criterion for
the sample population meaning students had used computers as
part of their school curriculum for at least 30 minutes a
week for a minimum of two years.

The experience

necessaril y included formal presentati ons concerning
computers plus hands on operation in any of a variety of
Possible uses included word processing , the

ways.

developme nt of data bases, the programing of spread sheets,
drill and practice programs in different academic subjects,
the various possibilit ies with Logo, and simulation s or
games.
Middle school

Middle school was defined as grades 6 through 9.

Importance of the Issue
Knowledge of the relationsh ip between the student and
the computer had not grown commensur ate with the rate of
increase of the utilizatio n of computers in education.
Knowledge of this relationsh ip was critical as education was
looking for technology to assist in the improveme nt of the
educationa l process demanded by society.

As part of this

larger problem, this study attempted to more clearly
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understand the possible determinants of students' attitude
toward computers, hopefully laying the groundwork for more
definitive studies.
Additionally, the proposed research had the potential
to contribute in unforseen ways since the method of data
analysis would identify possible interaction between the
independent variables.
The second place that the issues under investigation
had importance was in the mind of the researcher.

In this

case, Bitter and Frederick (1989) stated the motivating
factor:
With the pervasiveness of technological change and its
effect on society, we as educators must continually
reflect on the phenomena and examine the needs of
students for the future.

We must also investigate how

we can use this technology that is driving us into the
future to enhance teaching, learning, and understanding
in our society.(p. 36)

Limitations and Assumptions
The primary limitation of this research was that of
generalizabi lity.

The first aspect of this limitation came

from the criterion established for the sample population
concerned with prior computer experience.

This specific

criterion created a group knowledgeable about computers that
was not reflective of the total middle school population.
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The second aspect of this limitation came from the socioeconomic status of the sample population .

Since the

location of the schools was inner city, very few students
trom middle to upper income families were in attendance , and
the fact that the schools were private, limited the very
poor.
A primary assumption by the researcher concerned the
hierarchy between attitude toward computers and computer
literacy.

In this research, attitude was the dependent

variable with computer literacy the independen t.

The final

argument for this arrangemen t came from the nature of
attitude and literacy.

Attitude was considered to be a

combinatio n of opinion and dispositio n formed as a product
of external forces while literacy was thought to be a
reflection of both external and internal forces as well as
natural ability.

Therefore, attitude was more to be formed

by literacy than literacy was to formed by attitude.
However, in the final analysis, the concept that literacy
formed attitude was assumed.
Other assumption s were that the students responded to
the best of their ability on the attitude and computer
literacy survey.

While the learning style instrument

contained a measure of student consistenc y, no such analysis
was available for the other instrument s.
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Chapter II
Review of The Literatu re
Introduc tion
The review of literatu re focused on studies that
involved the dependen t variable of attitude toward computer s
with one or more of the independ ent variable s of learning
style, sex, ethnic backgrou nd, or computer literacy .
Pictoria lly, these possible relation ships would be
represen ted by a wheel with attitude toward computer s at the
center and learning style, sex, ethnic backgrou nd, and
computer literacy on the rim.

The major emphasis was on the

spokes or connecti ng links between the rim and the hub.
Identifi ed studies that were concerne d with individu al
variable s, as opposed to combina tions, were utilized as
backgrou nd and theoreti cal informat ion.
When consider ed independ ently the quantity of
literatu re concerni ng each variable was often large, whereas
when attempti ng to identify research concerni ng possible
relation ships between specific independ ent variable s and
dependen t variable , the number of studies availabl e was
consider able diminish ed and fracture d.

For instance the

amount of literatu re availabl e concerni ng learning styles
was extremel y large, but the number of studies concerni ng
17
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the possible relation ship between learning style and
attitude toward computer s was relative ly small.
Addition ally, those studies that were identifi ed were often
concerne d with differen t concepts of learning style or other
aspects of compute rs.

Another example of the review of

literatu re situatio n was exemplif ied in a report by the Ford
Foundati on {Lockhee d, Thorpe, Broooks- Gunn, Casserly ,
McAloon, 1985) where a comprehe nsive review of literatu re
concerni ng sex, ethnicit y, and computer s was conducte d.

The

research ers were unable to identify any studies that were
concerne d with ethnic differen ces in computer performa nce or
sex differen ces within ethnicit y as related to computer
performa nce.

Although more applicab le literatu re would have

been benefici al to this research , the review of literatu re
did identify a sufficie nt number of studies to provide both
backgrou nd, and in some cases, expectat ions for several of
the possible relation ships.
Organiza tion of the Review
The report of the review of literatu re was divided
into five main and three minor sections .

Each possible

relation ship between one of the independ ent variable s and
the dependen t variable was a area of major interest , with
smaller general sections concerne d with learning style,
computer s in educatio n, and a summary.

Both learning style

and computer s in educatio n had been addresse d by an
extensiv e number of research ers over the past two decades

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

19
and were not included in this review in a comprehensive
manner, but more to provide background and theoretical
information.

Although the review was organized into

sections, the different parts were not mutually exclusive
since many of the articles reviewed applied to more than one
section with some qualifying for inclusion in every part.

Learning style
According to Mann

&

Sabatino (1985) the study of

cognition reached back to antiquity which was somewhat
beyond the scope of this study.

However, Dunn and Dunn

(1978) indicated that learning styles had been undergoing a
period of increased attention for the past 40 years in line
with other societal changes focusing on education.
Different definitions of learning style by researchers
had complicated the understanding of this construct.

In the

simplest sense, learning styles could be thought of as the
way an individual learned.

Although this definition

provided little more information than the name implied, it
retained the essence of this psychological phenomena.
Bennett (1979) and Dunn and Dunn (1978) provided more
elaborate definitions.

According to Bennett, learning

styles might be thought of as a student's preferred way of
learning, representing a cluster of personality and mental
characteristi cs that influenced how a pupil perceives,
remembers, thinks and solves problems.

According to Dunn
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and Dunn, learning styles was a phenomen on that (a) varied
among individu als, {b) was identifi able, and (c) required
complim entary instruct ional methodol ogy.

Dunn {1981) wrote

that style consiste d of a combina tion of physical ,
psycholo gical, emotiona l, and wide-spr ead elements that
affected the ways individu als received , stored, and used
knowledg e or abilitie s.

Another definiti on of learning

styles presente d by Schmeck (1983) was a predispo sition on
the part of some students to adopt a particul ar learning
strategy regardle ss of the specific demands of the learning
task.
Accordin g to Gregorc (1979), an individu al's learning
style consiste d of distinct ive and observab le behavior s that
provided clues about mediatio n abilitie s.

Based on these

clues and the suggesti ons they made, conclusi ons could be
made about how an individu al related to the world and how
they learned.

Gregorc suggeste d that these behavior s and

preferen ces were what allowed the identifi cation of learning
styles by either observat ion, through interview s, or by
paper and pencil instrume ntation.

Gregorc consider ed

learning styles inborn where individu als had natural
predispo sitions or proclivi ties toward a given style with
minor procliv ities, or better termed secondar y learning
styles, to cope with the varying demands of the environm ent.
Keefe {1987) and Dunn

&

Dunn (1978) approach ed learning

style from the perspect ive that there were many separate

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

21

measur able elemen ts that when conside red togethe r
constit uted more a profile than a single distinc t
charac teristic .

In the case of Keefe, learnin g style was

separat ed into four catego ries and then further classif ied
The

into 24 differe nt relativ ely indepen dent scales.

instrum ent associa ted with Keefe's work, known as the
Learnin g Style Profile (LSP) provide d a raw score for each
scale which was convert ed to a standar dized score.

Severa l

separa te scales of this LSP were utilize d in this study.
The Impact of Learnin g Style
The impact of learnin g style on the learnin g process
was well docume nted by many researc hers (Dunn

&

Griggs,

1988; Gregorc , 1979; Keefe, 1987) with a strong consens us
that studen t academ ic perform ance was positiv ely affecte d
when studen ts' learnin g style was taken into consid eration
in lesson prepara tion and deliver y.

Since comput ers in

educati on were primar ily utilize d as a tool that had
identif iable charac teristic s, there was suffici ent basis to
expect correla tion between certain learnin g styles and
attitud e toward comput ers.

Comput ers in Educati on
Comput ers represe nted a technol ogy that our society had
embrace d in a compre hensive manner reserve d for only a few
other concep ts in our history .

If the indust rial age was

symbol ized by the automo bile, then the inform ation age was
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symbol ized by the comput er.

But while some elemen ts of our

society have rushed to incorpo rate comput ers, educat ional
researc h (Ediger , 1988; Becker, 1987) indicat ed that the
educati on commun ity had been slow to respond . Some of this
tardine ss could be attribu ted to the state of the researc h.
German (1987) indicat ed that researc h concern ing
comput ers in educati on could be broken into two broad
phases.

The first period sought answers to the basic

questio n of the effecti veness of CAI, and when positiv ely
conclud ed, the second phase sought to address the questio n
of how to best utilize this tool.

A study by Walker

&

Azumi

(1985), that investi gated the impact of CAI on mathem atics
learnin g gains,

was typical of hundred s of identif ied works

that address ed the first period questio n.

In this case the

researc hers conclud ed that CAI maximiz ed individ ualized
instruc tion and had benefi cial learnin g effects for all
ability level studen ts.
Researc h address ing the basic questio n of the
effecti veness of CAI is still on going, albeit to a reduced
degree, as shown by Gilman and Brantle y (1988).

While most

studies have indicat ed positiv e results with CAI, Gilman and
Brantle y, in a compar ison of two fourth grade classro oms,
found no statist ically signifi cant differe nce in achieve ment
between the one utilizi ng CAI and the other class with more
conven tional lesson presen tation.

Althoug h in a minori ty,

studies that indicat ed a lack of increas ed achieve ment when
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CAI was utilized have motivated other researchers to find
how and why to best utilize CAI.
The determination of best fit was inherently complex
and further compounded by the continuing rapid development
of the computer and the proliferation of different types of
computer systems.

Additionally, the school environment was

also complex and dynamic.

Becker (1987) in his analysis of

the 1985 National Survey of Instructional Uses of School
Computers provided impetus for the second phase of research
when he stated that until computer activities took into
account the complexities of instructing a heterogeneous
mixture of young people in large group settings, the
effectiveness of computers would be limited.
The second phase of research commenced approximately
ten years ago and has pressed the state of the art in both
computer science as well as in adaptation to education.
Bull (1988), in a study that typified the change from the
comparison of students with and without computers to a study
that compared students with different types of CAI,
investigated alternative models for the use of CAI to teach
language skills as well as computer-base d language
activities that complemented learning and best practices.
Recent studies, with considerable sophisticatio n, included
Stasz' work (1988) which investigated the effects of
Intelligent Tutoring Systems (ITS).

Such systems aimed to

improve upon previous CAI by embedding much of the expert
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knowledg e that good human teachers possess.

Another example

of highly sophisti cated second phase research was reported
by Zock (1989), who describe d a program in developm ent that
would be interact ive.

It would not only assist in the

learning of language would also provide analysis on how
language was learned.
Obviousl y there were studies that containe d elements of
both phases.

Lai (1984) conducte d a study of the SCOPE

computer program performi ng both quantita tive and
qualitat ive evaluati on of the integrat ion of computer s into
the math and science curriculu m.

The objectiv es were to

determin e overall effectiv eness, first phase research , and
to learn how to modify CAI to make improvem ents, second
phase research .

Results confirme d the efforts of first

phase research where students demonstr ated increase d
mathema tical problem -solving abilitie s based on instruct ion
utilizin g CAI, while contribu ting to second phase research
by providin g useful informat ion concerni ng computer program
adaption .

Computer s and Learning Style
The differen t definitio ns of learning style had
produced diverse opinions on how to quantita tively measure
this construc t.

Dunn (1981) indicate d that often research

done with computer s and one learning style definiti on might
not be fully understa ndable to a research er using another
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definition .

Further complicati ons arose from difference s in

classifica tion of types of CAI.

Research by Rowland and

Stuessy (1988) was illustrativ e.

For their research, they

identified two modes of CAI: tutorial and simulation , to be
correlated against two aspects of cognitive style as
developed by Pask (1976).

Pask had shown that learners

attacked a learning task using a preferred strategy and that
CAI could be prepared that facilitate d learning by utilizing
one of his two strategies .

Rowland and Stuessy sought

answers to the effect of the mode of CAI on achievemen t and
understand ing by matching holist to simulation s and
serialist to tutorials (the predicted optimum) and also
mismatchin g the two possibilit ies.

The holist and serialist

cognitive style could be compared with simultaneo us and
sequential processing skill scales in the LSP. Simulation
and serial CAI programs are sometimes referred to as games
and drill and practice programs.

From the perspectiv e of

this study, Rowland and Stuessy hypothesiz ed that
individual s with a more holistic cognitive style would
perform better utilizing CAI that involved games than they
would with the more step by step drill and practice
programs.

Additiona lly, the individual with sequential

processing skills would prefer the opposite.

They concluded

that cognitive style interacted with the mode of CAI to
influence student achievemen t but did not generalize their
results.

Abler

&

Sedlacek (1987) in a study of computer
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orientatio n by Holland type found that females and students
classified as artistic and enterprisi ng demonstrat ed less
positive computer attitudes than did males and other
classifica tions.

While both of these studies indicate the

study of learning styles and computers could be fruitful,
they offered only limited clues as to what any final outcome
might be for research with the instrumen t utilized in this
study.
According to Mann and Sabatino (1985), the most widely
researched cognitive style was field independen ce versus
field dependence .

Research in this area had possible

applicatio n to this investigat ion since the analytic skill
scale of the LSP was derived from this definition of
cognitive style.
Field independen ce and field dependence was assessed on
the basis of perceptual accuracy where field independen ce
represente d the ability to resist inaccurate perception
(Kogan,197 3).

While there were efforts to soften the

theoretica l favoritism for field independen ce and to reduce
the negative implicatio ns of field dependence , individual s
classified as field independen t were generally considered
better performers in the academic environmen t (Mann
Sabitino).

&

They consistent ly were rated brighter, more

cognitivel y efficient, and better able to solve problems.
Several researcher s (Foreman, 1988; Post, 1985; Dahl, 1984;
Baker, 1986) had studied the relationsh ip between computers
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and the cogniti ve style of field orienta tion.
In a study concern ing the relatio nship between
cogniti ve style and the acquis ition of initial comput er
program ing compete nce, Foreman found a strong correla tion
between field indepen dence and most program ming skills,
while spatia l ability was related to the specifi c functio ns
of debugg ing and modifi cation. Post found that field
indepen dent studen ts learned more than field depend ent
studen ts from the comput er game Rocky's Boots.

On the other

hand, Dahl studied the influen ce of a field depend ent or
field indepen dent cogniti ve style on learnin g outcom es of
drill and practic e and simula tion CAI and found no main
effects , and Baker's study of field orienta tion and learnin g
on a drill-t utoria l program also showed no relatio nship to
perform ance.
A variety of other approac hes to learnin g style had
been employe d in various studies .

Wesley (1986) found that

individ uals with an externa l locus of contro l did better
when using CAI than when using program med text.
Additio nally, Baird and Koballa (1986) reporte d an
interac tion between the level of formal reasoni ng and the
mode of CAI. William s (1984) and Martin i (1986) both studied
the relatio nship between learnin g style and CAI, finding
correla tion between their definit ions of learnin g style and
some aspect of instruc tion with comput ers.
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In a study of the effectiveness of CAI and its
relationship to selected learning style elements, Williams
(1984) found that CAI had a positive effect on achievement
in mathematics, but that the achievement wasn't correlated
to learning style.

In his study, Williams used the learning

style elements of grouping preference, visual perception,
auditory perception, tactual perception, and kinesthetic
perception as determined by an assessment instrument
referred to as The Learning Style Inventory.

Williams work

also has direct application to this research since there was
similarity between his elements of learning style and some
scales of the LSP utilized in this study.
In a study of the relationship between learning styles
and attitudes toward computer programming of middle school
gifted students, Paskewitz (1985) utilized the Learning
style Inventory developed by Dunn, Dunn and Price with
elements of formal or informal design, source of motivation,
amount of persistence, level of responsibilit y, need for
structure or flexibility, preference for learning situation,
perceptual strengths or weaknesses, need for mobility, and
right, left, or integrated brain hemisphere orientation.
The only statistically significant findings were that boys
had a more positive attitude toward programming than girls.
Paskewitz also indicated that there was a future research
requirement where other factors of learning style, including
cognitive style should be investigated.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

29

While the identified studies utilized various
definition s of learning style with different categories of
CAI and indicated a variety of results, they did support the
idea that under some circumstan ces students with different
learning styles reacted differentl y to computers and that
the study of this difference was potentiall y worthwhile .

Attitude Toward Computers Based on Sex
The literature concerning students' attitude toward
computers based on gender was an exception to the situation
described where relationsh ip literature was limited.

There

were a large number of studies that directly addressed
attitude toward computers based on sex.

These

investigat ions were broadly categorize d into studies
concerned with different age groups, studies that were
basically concerned with interventi on techniques due to
gender based inequality , and studies that establishe d data
bases.
Age of population studied
In Kagan•s (1988) review of six investigat ions
concerning the attitude toward computers of college age
students he observed the consensus opinion that males had a
more positive attitude toward computers than females.
Nickel (1987) reported that, at the college level, more
males enrolled in higher level computer science courses and
that males used computers in a more diversifie d manner.
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studies (Stanley, 1987) of sample population s at these
higher educationa l levels also indicated that attitudes were
establishe d prior to reaching that age group.
Miura (198Gb) and Lockheed (1985) were representa tive
of researcher s that conducted studies at the high school and
middle school level with the predominan t conclusion that
males had more positive attitudes toward computers than
females.

However, there was some reports (Chen, 1985; Webb,

1985)) of no difference in attitude.
Reporting on studies involving pre-adoles cent age
groups, swadener

&

Hannafin (1987) observed that males had

more positive attitudes at the sixth grade level while Jones
(1987), Hoover

&

Austin (1986), and Elliot (1988) reported

no difference s in attitudes among the younger age groups.
The studies concerning attitude and gender represente d
internatio nal interest.
Canada (Collis
&

&

In addition to the study from

Willians, 1987), other studies (Hattie, J,

Fitzgerald , D., 1987; Culley, 1988) concerned with

attitude and sex were done in England and Australia with
results similar to those in this country.
Based on the review of literature , males clearly had
more positive attitudes toward computers than females at the
higher grade levels with reports at the lower grade levels
mixed.

Based on this trend, attitude toward computers was

considered emergent during the adolescent years.
Interventi on literature
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Some researcher s (Reece, 1987; Schubert, 1984; Linn,
1985; Gripshoev er, 1984) viewed the difference in attitude
toward computers based on sex and subsequent imbalance in
higher level computer science class enrollment as
discrimina tory.

Since careers involving computers were

expected to be prestigiou s and financiall y rewarding,
dominance by males would continue the existing social
situation where males earned more than females.

Therefore,

the thrust of much of this literature was toward
interventi on techniques in the educationa l system to ensure
equal opportunit y for different sexes.
Data Bases
There were at least two studies relevant to student
attitudes toward computers that created large data bases.
In the Spring of 1983 the California Assessmen t Program
(1984) administer ed an attitude and a computer literacy
survey to sixth and twelfth graders that was intended to be
a baseline measure for student attitude toward computers and
their knowledge of computers in California . In this study,
males were found to have a more positive attitude toward
computers than females.

Boys also had a higher computer

literacy level than girls which was attributed to more
experience with computers reported by boys.

However, the

difference in computer literacy based on sex was small in
relation to the difference based on parent educationa l
levels and a significan t finding of the C}..P study was the
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positive correlation between socioeconomic status and
computer literacy.

Collis and Willians (1987) reported on

an extensive survey conducted in the Victoria, British
Columbia system with similar results.
Additionally, other studies (Wilder, Mackie
1985; Swadener

&

&

Cooper,

Hannafin, 1984) reported on smaller data

bases where conclusions concerning attitude were mixed.

Ethnic Background and Attitude Toward Computers
In a comprehensive review of the literature

concerning

computer learning among girls (Lockheed et al, 1985),
minority students, and inner-city students sponsored by the
Ford Foundation, differences in participation in computers
based on ethnic background was reported.

Hispanic students

used computers less frequently than either Black or White
students, who used computers approximately equally, while
Filipino and students classified as Other used computers
more frequently.

The subject of attitude toward computers

was not addressed directly, but was considered to be a
factor in participation.

No study was identified that

reported on performance with computers based on ethnic
background.
Several researchers (Campbell, 1983; Urban, 1986) have
identified access to computers as a factor in attitude
toward computers and indicated it was also related to socioeconomic status (SES), ethnic background, and sex, with
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wealthier White males more apt to have access to computers.
Additionally, they reported that low SES students were more
apt to use computers for remedial drill and practice with
high SES students more likely to use computers in creative
ways.
Wearden (1984) had some similar and some different
results when he conducted two telephone surveys of adults to
determine the effects of various demographic and
psychological characteristi cs on attitudes toward
microcompute rs.

Results indicated that computer experience,

income, education, and having children all predicted a
positive attitude toward computers.

Findings also showed

that conventional notions about the acceptance of computers
only by White males may be an oversimplific ation.

No

difference in attitude based on sex was found and non-whites
had a more positive attitude than did Whites.
Campbell & Connolly (1984) in a study of ethnic
differences among the gifted found substantial cultural
variations between Filipino and Caucasian students that
impacted both attitude and academic performance with
Filipino students higher in both categories.
Ethnic Background and Learning style
Navarro (1978), using a cognitive style of field
independence and field dependence, found no differences
between the learning styles of Hispanics and White students
which was reported as contradictory to earlier unspecified
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research .

Pheifer and Dudley (1984), in a study measurin g

achievem ent, found differen ces based on learning styles,
sex, ethnic backgrou nd, and socioeco nomic status.
In a study of the educatio nal styles of Afro-Am erican
children , Hale (1980) found that differen ces were more a
factor of culture than of race or class.

Hale indicate d

that Black culture has an orientat ion toward people rather
than objects, proficie ncy in nonverba l communi cation, and
utilizat ion of a relation al cognitiv e style as opposed to an
analytic cognitiv e style.

All of these charact eristics

differed from the typical behavior of Whites.

Jones (1986)

supporte d this cultural differen ce finding that various
factors in the culture of Black American s was seen as
promotin g cognitiv e style differen ces and greater field
dependen ce.

These included kinetic- tactile rather than

visual informat ion processi ng emphasis and a person oriented
rather than object oriented cue selectio n style.
In a study into the relation ships between cognitiv e
preferen ces, achievem ent, and ethnicit y of first year
algebra students , O'Donne ll and O'Donne ll (1987) found that
Asian students had higher graphic scores than Black
students ; Hispanic students had higher verbal scores than
Asian students ; and Black students had higher symbolic
scores than Hispanic students .
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Compu ter Litera cy and Attitu de Toward Compu ters
No litera ture was found that direct ly addres sed
compu ter litera cy as a determ inant of attitu de toward
compu ters, but there were studie s concer ning litera cy and
achiev ement .

The most compr ehensi ve study identi fied was

the Califo rnia Assess ment Progra m {CAP) given in the Spring
of 1983 report ed by Fetler {1985) . This study report ed a
small differ ence in compu ter litera cy based on sex, but a
much strong er differ ence based on socioe conom ic status with
the higher status having substa ntially higher compu ter
litera cy scores . Experi ence with compu ters was also
associ ated with higher compu ter litera cy.

Web {1985) found

no differ ence in the perfor mance of males and female s in
learni ng Logo or progra mming in BASIC.
The study by Lockhe ed et al. {1985) did a compr ehensi ve
review of litera ture for sex and ethnic differ ences in
middle school compu ter scienc e coveri ng grades four throug h
eight. Among their findin gs was that minor ity girls tended
to take fewer course s in mathem atics, scienc e, and
techno logy, which furthe r correl ated with nation al
perfor mance assess ments where this group perfor med less
well.
Furthe r findin gs of the Lockhe ed et al. (1985) study
indica ted that the studie s they review ed were freque ntly
flawed in two impor tant ways. one was that factor s that
were known to be correl ated with gender or ethnic ity were
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not held constant before conclusion s regarding difference s
were drawn.

The second was that sex and ethnic difference s

in achieveme nt were erroneousl y attributed to factors that,
although associated with either gender or ethnicity, were
actually uncorrelat ed with achievemen t.

Summary of the Review of Literature
In summary, the review of the literature was primarily
focused on studies that identified relationsh ips between the
dependent and independen t variables.

While many studies

reviewed provided only parallel informatio n, sufficien t
informatio n to develop expectatio n was available in most
cases.

The review clearly demonstrat ed that the proposed

research was on fertile ground where much basic informatio n
was still required.
From the review of literature concerning computers in
education and learning styles, computers had been found to
be an effective tool in assisting learning.

Additiona lly,

it had been substantia ted that classroom instructio n
incorporat ing learning styles had increased student
achieveme nt.
From the literature addressing computers and the field
orientatio n definition of cognitive style, there was
sufficient informatio n to expect some possible correlatio n
between the analytic skill scale of the LSP and attitude
toward computers in the research reported on in this paper.
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On the other hand, the literature indicated that no
relationship was likely between the perceptual category of
the LSP utilized in this research and attitude toward
computers.

From an overall perspective, the definition of

learning style appeared critical in finding any possible
relationship between computers and learning styles, with
those learning styles emphasizing cognitive skills as being
more probable.

Additionally, the mode of CAI also seemed

important, with decreased probability of a relationship
between learning style and computers with routine drill and
practice software.
The one relationship that was established by the review
of literature was the correlation between attitude toward
computers and gender.

Males were predominantly reported as

more positive than females for college age students with the
situation moderating slightly for the adolescent years.
studies of preadolescent age students found a mixture
between males being more positive and neither sex being more
positive.

Based on the review, a relationship between sex

and attitude was expected with males being more positive.
The review of literature identified no specific study
directly addressing ethnic background and attitude toward
computers.

However, several studies were found that

addressed access to and frequency of use of computers and
ethnicity or SES.

In most cases, attitude was considered a

factor in access or frequency of use.

The review indicated
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that SES was an indicator of both access and frequency with
higher SES predomina ting.

Higher SES students also used

computers in more creative ways. Based on the review,
expectatio ns for this research included possible main
effects between ethnic background and attitude toward
computers.
The review of literature identified no specific study
directly addressing the possible relationsh ip between
computer literacy and attitude toward computers.

However,

computer literacy was shown to have a strong relationsh ip
with SES and based on much the same logical sequence as used
in the preceding section, computer literacy was expected to
have main effects with attitude toward computers.
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Chapter III
Research Design and Methodol ogy
Introduc tion
The purpose of this research was to determin e if a
relation ship existed between specific student
charact eristics and students ' attitude toward compute rs.
student charact eristics studied included sex, ethnic
backgrou nd, specific aspects of learning style, and computer
literacy .

The design of the research primaril y involved the

investig ation of possible relation ships between the
dependen t variable and the independ ent variable s.

Separate

assessme nt instrume nts were used to determin e students •
attitude toward computer s, learning style, and computer
literacy with addition al informat ion concerni ng ethnic
backgrou nd, sex, grade level and age collecte d from
question s in the instrume nt headers.

There were no pre or

post aspects to the design.
The concept behind this research was to both consolid ate
and to go beyond existing literatu re.

Research (Bennett ,

1979; Campbell , 1983; Culley, 1988) concerni ng attitude s
toward computer s had predomin antly studied the effects of
gender, indicatin g that males had a more positive attitude
toward computer s than females.

Some subseque nt literatu re

39
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(Fetler , 1985; Gripsho ever, 1984) had address ed the issue of
educati onal interve ntion to remedy this conditi on.

Still

other studies had investi gated the relatio nships between
some aspects of comput ers and various other human
charac teristic s, but none had address ed attitud e toward
comput ers as a complex phenom enon with a wide variety of
possib le determ inants.

This researc h propose d to add

definit ion to existin g knowled ge concern ing attitud e toward
comput ers by utilizi ng a broad based group of possib le
determ inants.

Studen t gender was include d as a possib le

determ inant in order to establi sh a basis from earlie r
studies .

Studen t learnin g style was selecte d as a possib le

determ inant due to the increas ing importa nce of this
psycho logical phenom enon in educati on.

In this case, the

profile concep t of learnin g style was utilize d in an effort
to bridge the many definit ions of learnin g style used in
earlier studies .

Ethnic backgro und was conside red most

approp riate due to the increas ing divers ity of culture s that
exist in many of our schools , particu larly in Southe rn
Califor nia.

The various ethnic backgro unds involve d in the

sample popula tion were Black, White, Hispan ic, and Filipin o.
Comput er literac y was include d as a possib le determ inant of
attitud e due to its correla tion with socio-e conomi c status
indicat ed in earlier studies and also as a measure of
academ ic perform ance.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

41

This enlarged perspective of possible determinants of
attitude toward computers also offered the possibility of
finding new relationships by studying interaction between
all of the independent variables.

Sample Population
The criteria for the sample population had four
factors, all important to the concept of the research.

The

sample was coeducational , with a diverse ethnic background,
from the middle school age group, where all subjects had at
least two years of academic experience utilizing CAI.
The effects of gender on attitude toward computers had
been widely studied and was a necessary anchor in this
research.

Ethnic diversity was a logical extension of

existing literature and relevant to the area where the
research was conducted.

Ethnic diversity also provided a

potentially rich area of interaction with the other
independent variables investigated.

The selection of a

middle school age group revolved around reports from earlier
studies that indicated student attitude toward computers was
emergent in this age group.

And finally, the two year CAI

requirement made the sample somewhat sophisticated
concerning computers.

Additionally, the computer experience

requirement would provide additional insight into
educational intervention programs suggested by earlier
studies.

For example, if the attitude of males and females
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was similar in this sample population , then it would suggest
that comprehen sive computer programs adequately insured
equal opportunit y for females in the computer field.
However, if the results of this research indicated that boys
were more positive toward computers than girls, then
interventi on in the educationa l system would appear
necessary.
Sample Population Selection
Due to access limitation s, the sample population was
constructe d of naturally assembled groups.

The only student

scores eliminated from the analysis were those that didn't
have at least two years of academic experience with CAI.
Three school districts, two public and one private, were
surveyed in order to find a population that would conform to
the criteria establishe d for the sample population .

The

final selection of a sample population from three schools in
the private school district was based on several factors,
some of which went beyond the criteria for the sample
population that had been establishe d.
First of all, due to the possible interrupti on of the
education process and considerat ion for the protection of
the privacy of students, this research was only possible
with cooperatio n by school officials.

This researcher found

that private school officials had more authority over their
school's educationa l program and could independen tly make or
alter assessment plans.

Additiona lly, the private schools
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were smaller which increase d their flexibil ity.

In the

final analysis , and based on the potentia l to obtain
educatio nally benefici al informat ion and student privacy
consider ations, the official s from schools involved in this
study decided to incorpor ate the research instrume nts into
their existing year end assessme nt process with testing
expertis e and manpower provided by the research er.

The data

was given to the research er after release by the parents or
guardian s.
When the three district s were compared solely on the
basis of the sample populati on criteria , schools in the
private district offered more racially diversit y with
qualifyi ng CAI programs all within a reasonab le number of
location s.

From a consider ation of six schools, three

private inner city schools were selected .

The assessme nt

process at these schools involved all students in
appropr iate grades.

A random selectio n of the sample

populati on was only achieved in the sense that a limited
number of schools was utilized .

Some impairme nt to the

credibi lity of the research was accepted due to the sample
populati on selectio n process, but the process was generall y
dictated by sample populati on criterio n and practica l
accessi bility.
During the survey, hidden criteria became apparent .

In

one school district , the academic achievem ent of the
students was skewed toward the lower level and, if utilized ,
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would have changed the concept of the research . Another
complica tion with middle schools from the public district s
was that their students came from a number of feeder schools
with CAI programs that varied from none to extensiv e.
Addition ally, there was a much more transit nature to the
students in the public district s which would have further
complica ted complian ce with the establis hed criteria .
Each of the private schools selected had a
compreh ensive, although differen t, computer based
educatio nal program.

Each school introduc ed computer s at

the first grade level but with variatio ns in emphasis .

One

school primaril y utilized the computer program of Logo with
complex ity increase d as grade level increase d.

Students in

this school had computer usage time in excess of an hour a
week.

Another one of the schools utilized CAI in math,

spelling , and writing with some usage of data base programs
for social science projects .

The program in this school was

dynamic and had recently been modified to include a specific
computer literacy curriculu m at the middle school level.
Both of these schools primaril y utilized Apple compute rs.
The third school used IBM compatib le hardware in support of
writing, math, and spelling .

Both of the last two schools

mentione d had student computer usage in excess of the
requirem ent.
The curriculu m of each of the three schools included
the Iowa Test for Basic Skills and scores indicate d that the
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majority of students ranked within one standard deviation of
the national mean.

No detailed analysis of norm referenced

test scores was incorporat ed into the analysis.

However,

some analysis of data, based on the school a student
attended, was conducted to check for homogenei ty and the
results included in the analysis section.
The three schools involved had all undergone a WASC
evaluation and as part of their self study were required to
make a statement as to the profession al level of the
families involved in their school.

The basis for this self

evaluation was subjective and varied between the
schools from semi-skill ed to skilled.
Participan ts.

Two hundred and eighty four

coeducatio nal students in grades six through nine from three
private schools participat ed in the study in the Spring of
1990.

A numerical descriptio n of grade level, sex, and

ethnic background of the sample population is shown in Table
1 and Table 2
Instrumen tation
Attitude Toward Computers Instrument
The dependent variable of attitude toward computers
was assessed with an instrument (see Appendix A) used by the
California Assessment Program (CAP) in 1982-83 which in turn
was extracted from questions that had been administer ed by
the National Assessment of Educationa l Progress in the 197778 mathematic s assessment .

These questions were selected by
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Table 1
Number of Participants by Grade Level and Sex

Grade Level

Total

6th

7th

8th

9th

Male

38

46

38

13

135

Female

42

44

45

18

149

Total

80

90

83

31

284

a committee of specialists assembled from the public school
system, universities, and industry. They were designed to
encompass the diverse educational objectives and settings of
many different district and school programs. Questions were
reviewed for relevance and accuracy of content, sex or
ethnic bias, and typographical correctness.
The CAP test was administered to a total of 293,717
sixth grade and 23,395 twelfth grade California students
under standardized conditions.

The primary goal of the

computer segment of the CAP study was to examine the
knowledge, attitude, and experiences of California's sixth
and twelfth graders concerning computers.

The aspects of

attitude addressed by this instrument primarily involved
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Table 2
Number of Particip ants by Grade. Sex. and Ethnic Backgrou nd

Grade Level

Total

8th

9th

13

9

2

37

9

9

3

1

22

4

4

6

1

15

8

13

13

2

36

Male

6

9

8

1

24

Female

2

4

5

1

12

20

28

25

16

89

6

15

10

5

36

14

13

15

11

53

37

29

30

7

103

Male

15

11

14

5

45

Female

22

18

16

2

58

2

6

7

4

19

Male

2

2

3

1

8

Female

0

4

4

3

11

6th

7th

13

Male
Female

Filipino

Black

Hispanic
Male
Female

White

Other
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items that might have been formed or impacted by educatio n.
Attitude in this context was more informed opinion than
emotiona l disposit ion.

The results of the CAP testing

provided a baseline measurem ent of the attitude toward
computer s for Californ ia's student populati on.

This

baseline aspect of the CAP results made the instrume nt
desirabl e for research use in Californ ia.
A matrix format with a spiral distribu tion was used for
the CAP for testing, meaning that differen t students took
differen t test in an effectiv ely random procedur e.

Results

were reported for each individu al question in detail with
percenta ges for each Likert response provided on the basis
of gender and four SES grouping s.

The detailed level of

data analysis allowed for comparis on on both an individu al
question basis as well as comprehe nsive perspect ive by any
later study utilizin g the same instrume nt.
The instrume nt was composed of thirteen question s
answered with a five point Likert scale.

The question s were

unweight ed with each individu al question receivin g a score
of one to five with five being the most positive .

The

composit e attitude score was the sum of the scores for each
question .

For each question , a neutral attitude toward

computer s was represen ted by a score of three, and a
composit e neutral score would have been 39.
Learning Style Instrume nt
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The Learning style Profile (LSP) was developed by a
task force under the auspices of the National Association of
Secondary School Principals.

One of their purposes for this

effort was to develop a comprehensive learning style
instrument taking into consideration the diversity that
existed in the field.

The results were referred to as a

Learning Style Profile containing 24 independent scales
representing four higher order factors: cognitive skills,
perceptual responses, study preferences, and instructional
preferences.

It was considered a first level diagnostic

tool with many of the scale scores based on a limited number
of questions.

Questionable results for any scale for an

individual student should be resolved by additional in depth
testing.

The LSP required 30 to 45 minutes to administer

and contained 126 multiple choice or Likert type questions.
Raw scores were normally converted to standard scores for
analysis.

Due to the size of the instrument, no copy was

provided with this document.
Validity.

Validation and norming of the LSP was

conducted in 1986 with a nationally distributed population
of

s,ooo.

The average internal consistency reliability for

the scales was 0.61.

Reliability study tables were

available in the examiner's and technical manuals.
Concurrent validity of the LSP was determined in
studies comparing specific scales with the Group Embedded
Figures Test (GEFT) as developed by Witkin, the Edmonds
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Learning style Identifica tion Exercise (ELSIE), and the
Learning Style Inventory (LSI) as developed by Dunn and
Dunn, and Price.

Correlatio n of the Analytica l Scale of the

LSP with the GEFT was 0.39.

Correlatio ns between ELSIE

scales of Picture, Sound, and Feeling were statistica lly
significan t with LSP scales of Visual, Auditory, and
Emotive.

Additiona lly, strong correlatio ns were found

between the LSP scales and the related LSI scales.
Reliabilit y studies for each scale were performed
separately with no Alpha calculatio n reported that was less
than 0.54.

The inclusion of each separate scale in the LSP

was based on extensive review of the literature and existing
instrumen ts, and confirmed by factor analysis during
preliminar y and national field test.
Sections of LSP used.

Although the complete LSP was

administer ed, the results of only seven independen t scales
were used in the analysis.

The analytic skill scale was

used due to its connection to the cognitive style of field
orientatio n.

The sequential processing skill scale was used

since it was one of two logical processing methods on the
learning style instrumen t.
simultaneo us.

The other processing type was

The visual, auditory, and emotive scales,

from the perceptual response category, were used due to
their relatively common applicatio n in schools.

The

manipulati ve scale, from the study preference category, and
grouping scales, from the instructio nal preference category,
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were used due to their possible implicatio ns concerning the
mechanics of actually working with computers.
Scoring.

The results from the LSP were machine scored,

developing raw scores that were converted to standard scores
Scores

with a mean of 50 and a standard deviation of ten.

were further converted to three levels for use with the
ANOVA analysis procedure.

Level one included all scores

more than one standard deviation below the mean.

Level two

was all scores within one standard deviation of the mean and
level three was all scores at least one standard deviation
above the mean.

Additiona lly, the scoring procedure

included a consistenc y calculatio n for each subject which
provided a score reflecting the students uniformity in
answering the questions.

Results indicated the students

were responsibl e in completing the instrumen t.
Table 3 is a summary table of the separate LSP scale
scores across their three levels.

The purpose of this table

was to show a particular perspectiv e of the distributi on.
Cell count was provided in parenthesi s.
Computer Literacy Instrument
The survey of computer literacy was developed by a
committee of specialist s in computer technology assembled
from the public school sector, universiti es, and industry
under the auspices of the California Departmen t of
Education.

The instrument was used by the California

Assessmen t Program in 1983 to establish a baseline
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Table 3

Mean Standard Scores by Level for the Different Scales of
The LSP Used in This Research with Cell Count in
Parenthes is.

LSP Scales

Level 1

Level 2

Level 3

Analytic Skill

33 (93)

50 (131)

67 (60)

Sequential Processing

29 (52)

54 (232)

none

Visual Perception

31 (52)

49 (200)

68 (33)

Auditory Perception

35 (60)

50 (183)

63 ( 41)

Emotive Perception

33 (48)

51 (198)

68 (38)

Manipulati ve Preference

33 (53)

49 (163)

64 (68)

Group Preference

31 (204)

46 (78)

63 (2)

measureme nt of what California 's students knew about
computer technology .
Cognitive test questions were written to conform to a
set of objectives developed and used with the Departmen t of
Defense Dependents Schools curriculum .

Test questions were

checked for relevance and accuracy of content, sex or ethnic
bias, and typograph ical correctnes s.

Computer literacy

questions were five part multiple choice with one answer
being "I do not know the answer" (see Appendix B).
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Scoring was based on the number of correct responses.
The mean and standard deviation were developed from the raw
scores and then the raw scores were converted to levels for
use with the ANOVA procedure utilizing the same process as
for LSP scores.

Table 4 contains the mean attitude scores

with cell count for the different levels of computer
literacy.
The instrument used to evaluate computer literacy was
given to sixth and twelfth graders in April 1983 as part of
the California Assessmen t Program.

On the state wide

assessmen t, the mean correct answers for sixth graders was
28 percent and 46 percent for twelfth graders.

For the

sample population in this research project, the mean sixth
grade computer literacy score was 38 percent increasing to
over 50 percent at the eight grade level.

The large

difference in scores between the two testing time periods
and population s is readily explained by the increase in
educationa l use of computers and the requiremen t for the
sample population to have experience d two years of CAI.
Collection of Other Informatio n
Informatio n concerning sex, ethnic background , age, and
grade level were collected by questions in the headers of
the various instrumen ts.

Table 5 shows the mean attitude

scores for different sex and ethnic background s.
Administr ation
The tests were administer ed during the normal sequence
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Table 4
Mean Computer Literacy Scores with Cell Count for the Three
Levels.

Level 1

Computer literacy
Cell count

Level 3

Level 2

6

11

16

51

186

47

of the school day with no prior student preparatio n
concerning the content of the instrumen ts.

Test were given

in the afternoon class periods during mid-week.

students

were grouped in adjoining classrooms and test supervisio n
was perfonr.ad by the primary researcher with assistance from
classroom teachers.

Instructio ns for each instrument were

written and presented by the primary researcher and one
hired assistant just prior to the administra tion of the
test.

All of the instrument s were administer ed during one

session of approxima tely one and one half hours with a snack
break in the middle.

All students present in the designated

grade levels completed the instrument s.

The completed tests

were given to the primary researcher for evaluation after
parental permission was received.

The rights of each

individual were protected in accordance with the directives
of the University of San Diego Human Subjects Committee.
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Table 5
Mean Attitude Scores of Differen t Groups of Particip ants
with Cell Count.

Mean Attitude Score

Cell Count

Males

48.40

135

Females

47.98

149

Filipino

48.35

37

Black

47.06

36

Hispanic

47.73

89

White

48.84

103

Methods of Analysis
Analysis of Main Effects
The basic research question was to determin e what
effect, if any, the independ ent variable s had on the
dependen t variable .

In more direct and simple terms and

using the example of gender, the research wanted to know if
males and females had statistic ally signific ant differen t
attitude s toward computer s.
to analyze the data.

Quantita tive methods were used

The main statisti cal procedur e was

Analysis of Variance (ANOVA) which tested the hypothe sis
that the group means for the dependen t variable were equal.
More specific ally, a fixed factor ANOVA was employed .
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this process, the dependent variable was interval level and
one or more categorical variables defined the groups.
SPSS/PC+ and SPSSx computer software were employed to
perform the statistical calculations following directions as
set forth in their manuals.
The SPSS/PC+ ANOVA summary table produced both the E
ratio and the

E significance value.

The

E significance

value was a direct indication of the probability of
committing a Type I error and removed the requirement of
finding an E critical value.

For this research, an alpha

level of 0.05 was established for testing hypotheses.
Analysis for interaction
Interaction is present in a multiple ANOVA when the
effect of levels of the first independent variable is not
the same across the levels of the second independent
variable.

The analysis of data for interaction primarily

involved the multiple ANOVA procedure with graphic analysis
as a confirmation process.

The SPSS/PC+ multiple ANOVA

summary table produced E ratios and E significance values
for interaction.

However, the SPSS/PC+ software limited the

number of independent variables for any one computer run to
five and since more than five independent variables were
investigated, several multiple ANOVA procedures were
required to insure all possible interaction combinations
were considered.

Analysis was limited to possible two-way

interactions.
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Graphic analysis was used to confirm interactio n
calculatio ns and also used to independen tly investigat e
interactio n on a practical but not necessaril y statistica l
significan t level.

While graphic analysis can't ascertain

statistica l significan ce, it can provide clear indication of
relationsh ips between independen t variables as they concern
the dependent variable.
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Chapter IV
Analysis of the Data
Introduction
This study was designed to investigate the possible
effects of learning style, sex, ethnic background, and
computer literacy on students' attitude toward computers.
The purpose was to determine if the different student traits
used as independent variables were associated with
variations in attitude toward computers.

The secondary

purpose of the study was to investigate the possible
relationships between the independent variables as they
related to attitude toward computers.

Preliminary Analysis of Data
The dependent variable in this research was attitude
toward computers and the analysis was primarily concerned
with differences in attitude across the levels of the
independent variables.

It was specifically noted that the

great majority of students had a very positive attitude
toward computers.

The mean of the raw attitude score for

the sample population was 48.18 where a neutral score would
have been 39.

Only 12 of 284 individual attitude scores

were 39 or below.
58
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The distributi on of the attitude scores was plotted
showing a mean of 48.18, standard deviation of 4.70,
Kurtosis of -.19, and Skewness of -.06.
Past research concerning attitude and literacy had been
criticized for not controllin g for age.

The data produced

by this research was analyzed for grade level concerning
both attitude toward computers and computer literacy.
Attitude scores were stable over the four grades of the
sample population while computer literacy scores advanced
with increasing grade levels.

These patterns held true for

all ethnic groups and both sexes.

The data was also

analyzed for difference s in schools with no statistica lly
significan t results.
Attitude scores exhibited both expected and unexpected
difference s from the baseline establishe d by the 1983 CAP
results.

The overall scores for the sample population were

more positive than the earlier CAP scores with the
difference in females scores greater than with the males.
The emphasis of the attitude instrument and the level of
computer knowledge of the sample population explain at least
part of these difference s.

Additiona lly, the scores were

more closely bunched than those on the CAP.

The limited

variation in the SES of the sample population may partially
explain this second variation from the baseline establishe d
by the CAP.
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ANOVA assumption s
The ANOVA assumption s were met in that the scores on
the dependent variable were normally distribute d in the
population and the population variances in all cells of the
factorial design were within limits.

However, total random

selection of the sample population was not possible and
normally formed groups were used.

As discussed earlier,

some randomness was achieved in the group selection process.
One area of concern during the analysis was the
individual cell count.

ANOVA procedures are robust

concerning assumption s as long as cell counts are equal or
proportion al.

In those cases where the size and variation

in cell count was marginal, hierarchic al ANOVA processing
and Kruskal Wallis non-param etric procedures were used.
Order of detailed analysis
The analysis of individual hypothesis concerning main
effects was discussed first followed by the discussion of
the hypothesis concerning interactio n.

Since the first

hypothesis was broken down into six sub-hypoth eses dealing
with both main effects and interactio n, the detailed
analysis of hypotheses was out of numerical order.

The

order of analysis by number was #la, #lb, #le, #ld, #le, #2,
#3, and #4 which concerned main effects and then #lf and #5.

Hypothesis #6 dealing with an overall perspectiv e was
discussed last.
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Analysis
Results of Hypothesis #1
H0 1

There is no statistica lly significan t difference in
attitude toward computers between subjects with
different learning styles.

Hypothesis #1 was investigat ed using subhypothe ses.

Results of Subhypoth esis #la
H0 1a There is no statistica lly significan t difference in
attitude toward computers between subjects with
different analytic skill.

The scores for the analytic skill scale of the LSP were
reduced to low, medium, and high levels and then run as an
independen t variable in multiple and one way ANOVA
procedures .

Table 6 was a summary table of the oneway ANOVA

procedure with attitude toward computers as the dependent
variable and the analytic skill scale of the LSP the
independen t variable.

The I ratio of 3.3985 and I

= 0.0348 indicated statistica lly
significan t main effects. The I significan ce value in the

significan ce value of R

ANOVA summary table was a direct calculatio n of the
probabilit y of a type one error and therefore there was no
requiremen t to compare the I ratio to some critical value.
Table 7 shows calculatio ns concerning the homogeneit y
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Table 6
Oneway Analysis of Variance Summary Table for the Dependent
Variable of Attitude toward Computers by the Analytic Skill
Scale of the LSP

DC

Source of Variation

MS

2

74.1088

Within Groups

281

21.8065

Total

283

Between Groups

*

p

<

E

E
Ratio

Significance

3.3985

0.0348*

0.05

of variance assumptions.

Results of homogeneity

calculations were interpreted in the same manner as the E
ratio and the K significance value.

A low probability would

have indicated that the homogeneity calculation were
statistically significant and homogeneity assumptions hadn't
been meet.
and p

In Table 3, p

= 0.602 for Cochran C calculation

= 0.705 for the Bartlett-Box calculation indicating

homogeneity of variance assumptions were valid.
The non-parametric Kruskal Wallis procedure was
utilized to confirm the statistical significance of the
analytic skill scale of the LSP because of some variation in
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Table 7
Tests for Homogenei ty of Variances for the Analytic Skill
Scale of the LSP

Cochrans ~=Max. Variance/S um(Varianc es)

=

.3664, R

=

.602

Bartlett-B ox E = .349, R = .705
Maximum Variance/ Minimum Variance

cell count.

= 1.167

Table 8 summarizes the confidence validation

derived from the Kruskal Wallis procedure.
Figure 1 graphs the mean attitude scores across the
levels of the analytic skill variable and clearly shows the
substantia l increase in attitude scores as the analytic
skill scores increased.

The X axis scale was the three

levels of the analytic skill variable and the Y axis scale
was mean attitude score.

The mean attitude score was lowest

for analytic skill level 1 and increased as the level
increased.
Conclusion .

Based on the analysis, the hypothesis that

there is no statistica lly significan t difference in attitude
toward computers between subjects with different analytic
skill was rejected.

A Scheffe multiple comparison was

performed which indicated the statistica lly significan t
difference to be between levels one and three.
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Table 8
Kruskal Wallis Non-param etric Summary Table for Attitude
toward Computers by the Analytic Skill Scale of the LSP

Mean Rank

Cases

115.79

83

ANA=

1

138.85

124

ANA=

2

145.11

~

ANA=

3

Total

265

Corrected for Ties
Cases

265

Chi-Square

.0416*

6.3575

*

R <

Significan ce

Chi-Square

6.3869

Significan ce

.041*

.05
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Figure 1.

The Mean Attitude Scores for the Three Levels of

the Analytic Skill Scale.
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Results Subhypoth esis #lb
Holb There is no statistica lly significan t difference in
attitude toward computers between subjects with
different perceptual responses.

The perceptua l response category of the LSP was
composed of the three scales of visual, auditory, and
emotive which were each analyzed independen tly.

The scores

for each scale under the perceptua l response category were
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Table 9
Results of Oneway ANOVAs for The Dependent Variable of
Attitude Toward Computers by the Three Scales of the
Perceptual Category of the LSP

Perceptua l Scale

E

E
Ratio

Significan ce

Visual

.2011

0.8179

Auditory

.1995

0.8192

Emotive

.2436

0.7840

independen tly processed in the same manner as other raw
scores obtained by the LSP.

Table 9 shows the results of

oneway ANOVA procedures for all three scales indicating nonsignifican t results.

Based on these results no further

analysis was conducted concerning the perceptua l category.
Conclusion .

The hypothesis that there is no

statistica lly significan t difference in attitude toward
computers between subjects with different perceptua l
responses was retained.
Results Subhypoth esis #le
Hole There is no statistica lly significan t difference in
attitude toward computers between subjects with
different sequential processing skill.
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As with other scales of the LSP, raw scores on the
sequenti al processi ng skill were transform ed to standard
scores and then further classifie d accordin g to their
For the sequenti al processi ng

deviatio n from the mean.

skills scores, normativ e data did not allow the possibi lity
of scoring more than one standard deviatio n above the mean
so in effect the sequenti al scale of the LSP had only two
levels.
Table 10 is a oneway ANOVA sunuaary table for the
dependen t variable attitude toward computer s by the
independ ent variable sequenti al processi ng skill.

The table

shows that the sequenti al processi ng skill variable to be
statisti cally signific ant to the R

= 0.042 level.

since

there were only two variable levels, no multiple comparis ons
procedur es were utilized .

ANOVA assumpti ons concerni ng

homogen eity of variance were confirme d by homogen eity of
variance calculat ions.

Variatio n in cell count indicate d a

need for a Kruskal Wallis non-para metric procedur e which
produced a Chi-Squa re significa nce value of R = 0.056.
Although the Chi-Squa re significa nce value was slightly
outside the 0.05 limit, the calculat ion was interpre ted as a
confirma tion of the statistic ally signific ant ANOVA
calculat ion.
Conclusi on.

Based on the analysis , the hypothe sis that

there is no statisti cally signific ant differen ce in attitude
toward computer s between subjects with differen t sequent ial
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Table 10
Oneway Analysis of Variance Summary Table for the Dependent
Variable of Attitude toward Computers by the Sequentia l
Processing Skill Scale of the LSP

~

Source of Variation

Ratio

1

91.48

Within Groups

282

21.93

Total

283

Between Groups

*

4.1715

~

Significan ce

0.042*

p < .05

processing skill was rejected.
Results of Subhypoth esis #ld
Hold There is no statistica lly significan t difference in
attitude toward computers between subjects with
different manipulati ve preference s.

The raw scores for the manipulati ve preference s scale
of the LSP were processed in the same manner as other scales
and the mean attitude scores for the three levels of the
variable are shown in Table 11.

The mean attitude scores

increased as the manipulati ve preference level increased,
especially from level two to level three.
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Table 11
Mean Attitude Scores for the Three Levels of the
Manipulati ve Scale of the LSP with Cell Count

Manipulati ve Scale Levels
1

Mean attitude scores

3

2

47.55

47.92

49.92

53

163

68

Cell count

The oneway ANOVA procedure indicated a significan ce
probabilit y of R

= .0717, just outside the statistica l
However, the Kruskal Wallis

significan ce level of 0.05.

non-param etric procedure produced a Chi-square ration of
7.837 and a Chi-square significan ce value of R
Table 12).

= 0.019 (see

Based on the unequal cell count shown in Table

11, the Kruskal Wallis procedure was considered more
appropriat e than the ANOVA

and indicated the manipulati ve

preference scale of the LSP had statistica lly significan t
main effects.
Conclusion .

Based on the analysis, the hypothesis that

there is no statistica lly significan t difference in attitude
toward computers between subjects with different
manipulati ve preference s was rejected.
Results of Subhypoth esis #le
Hole There is no statistica lly significan t difference in
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Table 12
Non-parametr ic Kruskal Wallis Summary Table for the
Dependent Variable of Attitude Toward Computers by the
Manipulative Preference Scale of the LSP

Mean Rank

Cases

127.20

53

ANA=

1

137.77

163

ANA=

2

165.76

~

ANA=

3

Total

284

Corrected for Ties
Cases

Chi-Square

7.8371

284

*

Significance

Chi-Square

Significance

.0199*

7.8755

.0195*

R < .05

attitude toward computers between subjects with different
group preferences.
Table 13 shows the mean attitude scores with cell
counts in parenthesis over the three levels of the group
preference scale of the LSP and indicates that the majority
of the subjects desired a small group environment.

The

unusual distribution made analysis unproductive.
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Table 13
Mean Attitude Scores for the Three Levels of the Group Scale
of the LSP with Cell Count

Group Scale Levels

Mean attitude scores

Conclusi on.

47.77

48.32

50.00

78

204

Cell count

3

2

1

2

The null hypothes is that there is no

statisti cally signific ant differen ce in attitude toward
computer s between subjects with differen t grouping
preferen ces was retained .
Results of Hypothe sis #2
Ho2

There is no statisti cally signific ant differen ce in
attitude s toward computer s between boys and girls.

A basic look at the two level variable of sex showed
that the mean attitude scores were almost the same with
48.40 as the mean for males and 47.98 the mean for females.
Cell counts for males and females was also almost equal.
All analysis procedur es confirme d the non-sign ificant status
of the variatio n in the scores.

However there were results

with practica l applicat ion which will be discusse d under
hypothes is concerni ng interact ion.
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Conclusion .

The null hypothesis that there is no

statistica lly significan t difference in attitude toward
computers between boys and girls was retained.
Results of Hypothesis #3
Ho3

There is no statistica lly significan t difference in
attitudes toward computers between subjects with
Caucasian, Hispanic, Black, or Filipino ethnic
background s.

Figure 2 graphed the mean attitude scores for the
levels of the Ethnic background variable.

The X axis scale

was ethnic background and the Y axis scale was the mean
attitude score.

Unlike most of the other independen t

variables, the assignment of different level numbers to
different ethnic background s was arbitrary.

Therefore, in

this graph only the difference between levels was noteworthy
where in some others, the shape was also of interest.

As

shown in Figure 2 and Table 14, Blacks had the least
positive attitude toward computers, Hispanics and Filipino
were similar, and Whites were the most positive.
Table 14 shows the mean attitude scores for the
different ethnic background s with cell count.
Although there was obvious variance in the mean
attitude between the different ethnic background s, the ANOVA
calculatio ns indicated an E ratio of 1.653 with an E
significan ce value of R = 0.1775.

There was considerab le

cell count difference as shown in Table 14 and a Kruskal
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Table 14
Mean Attitude Scores for the Differen t Ethnic Backgrou nd

Groups with Cell Count

Ethnic Backgrou nds

Filipino

Attitude Scores

48.35
37

Cell counts

Black

Hispanic

White

47.06

47.73

48.84

36

103

89

The Mean Attitude Scores for the Four Levels of

Figure 2.

the Ethnic Backgrou nd Variable .
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Wallis non-param etric procedure was utilized to verify the
ANOVA results.

Results of the Kruskal Wallis indicated a

Chi-square ratio of 5.6262 with a Chi-square significan ce
value of R

=

0.1313, which was similar to results from the

ANOVA procedure and not statistica lly significan t.
Conclusion .

The hypothesis that there is no

statistica lly significan t difference in attitude between
subjects with Filipino, Black, Hispanic, or White ethnic
background s was retained.
Results of Hypothesis #4
Ho4

There is no statistica lly significan t difference in
attitude toward computers between subjects with
different levels of computer literacy.
Table 15 showed the mean attitude scores over the three

levels of the independen t variable of computer literacy with
cell count.

The mean attitude scores dramatica lly increased

as computer literacy increased.
Figures 3 and 4 graphed the ethnic background variable
and sex variable across the three levels of computer
literacy.

All ethnic background s and both sexes exhibited

the same pattern where attitudes increased as the levels of
computer literacy increased.
The oneway ANOVA procedure for the dependent variable
of attitude toward computers by the independen t variable of
computer literacy produced an
significan ce value of R

E ratio of 12.1211 with the E

= 0.000 indicating that computer

literacy had a strong main effect on attitude toward

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

75

Table 15

Mean Attitude Scores for the Three Levels of the Computer
Literacy Variable with Cell Count

Variable Levels

Level 1

Attitude scores
Cell count

Figure 3.

Level 2

Level 3

46.43

47.98

50.85

51

186

47

The Mean Attitude Scores of the Ethnic Background

Variable Across the Three Levels of Computer Literacy.
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Figure 4.

The Mean Attitude Scores for Males and Females

Across the Three Levels of Computer Literacy.
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computers.

Homogenei ty of variance calculatio ns and cell

counts indicated that the ANOVA assumption s were meet.
Calculatio ns for eta value produced a figure of 0.2818.
Conclusion .

Based on the analysis, the null

hypothesis that there is no difference in attitude between
subjects with different computer literacy was rejected.

A

Scheffe multiple comparison (see Table 16) indicated the
statistica lly significan t difference s to be between level
three and level one, and also between level three and level
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Table 16
Results of Scheffe'

Multiple Comparison for Computer

Literacy

Level

Group

Mean

46.43

1

47.98

2

50.81

3

two.

One

Two

*

*

Three

Table 16 has an asterisk at the intersecti on of the

column and row where the statistica lly significan t main
effects occur.
Results of subhypoth esis #lf
Holf There is no statistica lly significan t difference in the
interactio n between the different scale of learning
style.

The scales of the LSP were analytic skill, sequential
processing skill, visual perceptual response, auditory
perceptual response, emotive perceptual response,
manipulati ve preference s, and group preference s.

Table 17

is a matrix of the~ significan ce values for two way
interactio n between the different scales of the LSP.

To
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determine a specific E significan ce value for the
interactio n between two scales of the LSP, find one scale at
the top of the columns and the other desired scale at the
side of the rows, and then read the figure at the junction
of the row-column .

These figures were interprete d in the

same manner as the E significan ce value for main effect.

If

the statistic was less than .05, then interactio n became
statistica lly significan t.
The lowest

E significan ce value in Table 9 was the two

way interactio n between the auditory scale and the
manipulati ve scale.

Figure 5 graphed the three levels of

the manipulat ive variable across the three levels of the
auditory variable.

The X axis scale was the three levels of

the auditory variable.
attitude score.

The Y axis scale was the mean

The three plots across the graph were the

three levels of the manipulati ve variable.

Interactio n was

present when the effects of the levels of the manipulati ve
variable were not the same across the levels of the auditory
variable.

For example, manipulati ve level one decreased

from auditory level one to auditory level two while
manipulati ve level three increased from auditory level one
to auditory level two.

The total pattern was clearly

disordina l and the interactio n was presented pictoriall y.
This interactio n was statistica lly significan t to the R =
.016 degree.
The results shown in Figure 5 were unique among all of
the other variables involved in this research, which in turn
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Table 17
Matrix of the Two Way Interactio n F Significan ce Values for
the Different Scales of the LSP

LSP Scales

Visual

Sequentia l

.741

Analytic
Sequentia l
Visual

Auditory

Manipulati ve

.433

.338

.978

.420

.550

.922

.282

.283

.496

.515

.179

.644

.016*

Auditory

.471

Emotive

*

Emotive

R <

0.05

was what indicated the interactio n.

Based on earlier

analysis these results were not expected since indication s
were that as manipulati ve preference increased, attitude
increased.

Therefore, subjects in level one of the

manipulati ve preference would have been expected to have low
attitude scores.

However, in the case shown in Figure 5,

the combinatio n of low auditory perceptual response and low
manipulati ve preference produce relatively high mean
attitude scores.

High auditory perceptual response and high

manipulati ve preference also produced high attitude scores.
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The Mean Attitude Scores for the Three Levels of

Figure 5.

the Manipulat ive Variable Across the Three Levels of the
Auditory Variable.
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Almost every other combinatio n produced a lower attitude
score.

The fact that all three lines intersect at one point

was a graphic phenomenon and not significan t in the
analysis. No other interactio n between different scales of
the LSP was statistica lly significan t.
Conclusion .

The subhypothe sis that there is no

statistica lly significan t difference between the different
scales of the Learning style Profile was rejected.
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Results of Hypothesis #5
Ho5

There is no statistica lly significan t interactio n
between the learning style, sex, ethnic background , and
computer literacy of the subjects in effect on attitude
toward computers.

Table 18 is a matrix of the~ significan ce values for
two-way interactio n between the independen t variables that
aren't covered in Table 17.

No value in the table was less

than 0.05 indicating no statistica lly significan t
interactio n.

The lowest~ significan ce value was between

the emotive scale of the LSP and computer literacy.
A discussion of interactio ns that were not
statistica lly significan t but had practical interest was
presented under Other Findings.
Conclusion .

The hypothesis that there is no

statistica lly significan t interactio n between the learning
style, sex, ethnic background , and computer literacy of the
subjects in effect on attitude toward computers was
retained.

Other Interactio ns
Ethnic Background and Sex.

Some interactio ns have

practical applicatio n although the interactio n may not be
statistica lly significan t.

One interactio n that fell in the

practical applicatio n area was between ethnic background and
sex.

Figure 6 graphicall y shows the difference s between the
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Table 18
Matrix of the F Significan ce Values for Two Way Interactio n
between Sex. Ethnic Background . Computer Literacy. and
Scales of the LSP

Sex

LSP

Scales

Ethnic

Computer

Background

Literacy

Analytic

.643

.649

.922

Visual

.393

.399

.251

Auditory

.540

.675

.755

Emotive

.827

.371

.190

Sequentia l

.521

.423

.317

.384

.206

Sex

.800

Ethnic

mean attitude scores of males and females for each ethnic
background .
The males maintained consistent scores across the
levels of ethnic background while the females differed
substantia lly.

One caution was necessary before drawing

firm conclusion s.

The cell count for Black females was

small (12) and the average mean attitude score for that
group was lowered one point by one score.

While the

interactio n described wasn't statistica lly significan t, the
practical effects indicated that main effects by sex and
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Figure 6.

Graph of the Sex Variable across the Four Levels

of the Ethnic Background Variable.
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ethnic background on attitude toward computers should be
tested at the local level.
Computer Literacy and Sex.

Computer literacy and sex

had a somewhat similar pattern in that the males were
consistent across the first two levels and then increased
rapidly, while the females started with much lower attitude
scores when computer literacy was low and their attitude
scores rose higher when their computer literacy level was
high (see Figure 3).
Conclusions.

There was interaction that had practical

application between gender and ethnic background as well as
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with computer literacy and sex.

The practical aspects of

the interaction indicated that gender or ethnic background
consideration s alone were insufficient when dealing with
attitude toward computers and although there were no main
effects, they can't be ignored.
taken into consideration .

Both variables must be

Furthermore, gender based

educational intervention programs concerning computers may
not be adequately grounded.
Concerning computer literacy and sex, females had a
much greater variation in attitude based on their level of
computer literacy.

Females with high computer literacy

levels had very high attitude scores while females with low
computer literacy levels had relatively low attitude scores.
Males varied, but in a different pattern and not to the same
extent.
One additional conclusion was that some, but not
necessarily all, minority females appeared to be relatively
low in attitude scores even after considerable exposure to
computers.

Results produced by this research were not

sufficient to declare that all Black females had relatively
poor attitudes toward computers, but they were sufficient to
state that a sensitivity to minority females should be
maintained in designing CAI and in establishing educational
programs.
Results of Hypothesis #6
Ho6

There is no statistically significant difference in
attitude toward computers between subjects with
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different learning styles, ethnic background , sex, and
computer literacy.

The intent of Hypothesis #6 was to take an overall
perspectiv e toward the investigat ion and both assist and
confirm the analysis of other hypothesis .

The approach

involved the developmen t of a correlatio n matrix with all
Findings

variables utilizing both raw and levelized scores.

of statistica lly significan t correlatio n were then compared
with the results of investigat ions concerning other
hypothesis .

Table 19 is a condensed version of the
Most

correlatio n matrix developed from levelized scores.

non-signi ficant columns and rows have been omitted to make
the presentati on easier to interpret.
There was agreement to some degree between
relationsh ips indicated in the correlatio n procedure and
those indicated by the analysis for main effects.

Computer

literacy had the statistica lly greatest main effect on
attitude (see Table 20) and also had the highest correlatio n
(see Table 19).

Analytic skill with statistica lly

significan t main effects was also correlated with attitude
to a statistica lly significan t degree.

Sequential

processing skill and manipulati ve preference were positively
correlated with attitude at a lessor level.
Possible relationsh ips between correlatio n and
interactio n were also investigat ed, but since there was
almost no statistica lly significan t interactio n, no
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Table 19
Depende nt

Condense d Correlat ion Matrix of Independ ent and
Variable s

Variable s

Attitude Toward Computer s

1.00

Computer Literacy

.2739***

Visual Percepti on

.0379
-.0480

Auditory Percepti on

Emotive

Visual

Attitude

Variable s

.0378

-.0137

.1193*

-.0670

1.0000

-.3636** *

-.2773** *

-.0072
.0939

-.0205

Manipul ative Preferen ce

.1258*

Analytic Skills

.1477**

.1791**

-.0280

Sequent ial Processi ng

.1207*

.1130

-.0138

1-tailed Signif:

* p < .05

** p < • 01

relation ship could be establish ed.

*** p < .001

Other relation ships not

directly associat ed with the purpose of this research were
also indicate d in the correlat ion matrix.

The most obvious

was the negative correlat ion between the visual variable and
both the auditory and emotive variable s.
Based on this investig ation, Hypothe sis #6 was
rejected .

The results from other hypothes es were confirme d

and students with differen t charact eristics have differen t
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attitudes toward computers.
Conclusion.

Based on the analysis, the hypothesis

that there is no statistically significant difference of
attitude toward computers between subjects with different
learning styles, ethnic background, sex, and computer
literacy was rejected.
Impact of Attitude Instrument on Findings
The content of the attitude instrument was discussed
earlier with the notation that the particular questions used
addressed attitude from a more informed opinion perspective
than emotional disposition.

Additionally, the sample

population had a computer experience requirement.

When

these two characteristi cs were combined, they appeared to
have some immeasurable impact on the results of this
research.

One possible effect was the amplification of main

effects that reflected cognitive skills and the reduction of
main effects related to physical characteristi cs.

Another

possible effect was to limit the overall distribution of the
attitude toward computer scores which in turn reduced the
ability to discern differences.

While the total impact of

these conditions are not clearly distinguishab le, they
clearly point out the need for additional research.

Summary
The results of this research concerning main effects
were summarized in Table 20, which listed the~ significance
and Chi-Square significance value for the appropriate
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hypothesis.

Four independent variables had an E

significance value of R <

0.05 and were considered to have

had statistically significant main effects.
The importance of the main effects of both analytic
skill, sequential processing, and manipulative preference
was the determination that specific aspects of learning
style had a relationship with attitude toward computers.

In

combination with the lack of main effects by sex or ethnic
background, mental characteristi cs became more important
than physical characteristi cs relative to attitude.
Additionally, the mental characteristi cs could be identified
with first level diagnostic instruments.
The manipulative preference variable was a unique
aspect of learning style.

Individuals who preferred doing

things with their hands had a more positive attitude toward
computers.

Such a conclusion gave credence to intuitive

reasoning which would indicate that individuals who liked
hands on activities, would have a more positive attitude
toward computers.
The investigation of interaction produced dichotomous
results.

Based on ANOVA calculations there was only one

statistically significant two-way interaction.

The auditory

scale of the LSP and the manipulative preference scale
combined to make a unique pattern.

High manipulative

preference combined with high auditory perception forming a
group with a very positive attitude toward computers.

At

the same time, low manipulative preference and low auditory
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Table 20
Summary Table of all F Significan ce and Chi-Square
Significan ce Values Produced by this Study

ANOVA

Kruskal Wallis

Hypothesis

Independen t

]: Significan ce

Chi-Square

Number

Variable

Value

Significan ce

.0348*

.0150*

Emotive

.5040

.5586

Visual

.8179

.5563

Auditory

.8192

.6578

la

Analytic Skill

lb

Perceptual Responses

le

Sequential Processing

.0420*

.0560

ld

Manipulati ve Preference

.0717

.0195*

le

Group Preference

Not computed

2

Sex

.4537

.4125

3

Ethnic Background

.1775

.1313

4

Computer Literacy

.0000*

.0000*

*

R

<

0.05

perception also had a very positive attitude.

All other

combinatio ns of manipulati ve preference and auditory
perception had a less positive attitude.
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Little practical meaning was attributed to the
interaction between manipulative preference and auditory
perception.

It did open questions to be answered by

additional research in that low manipulative and low
auditory may constitute a group that needs definition. If
this group can be more clearly defined, further study and
possibly intervention might be appropriate.
Additionally, graphic analysis indicated that the sex
variable interacted with both the ethnic background and
computer literacy variable in a way that had practical
importance.

In both cases, this interaction was

characterized by relatively consistent male attitude scores
across the ethnic background and computer literacy variable
while the females had dramatic variation.

In both cases the

mean attitude scores of the females were highest of the high
and the lowest of the low.

In a practical sense this meant

that there should be relatively little concern about the
attitude toward computers or computer literacy of males
based on their ethnic background.

Females presented a

difference situation, but not one where blanket statements
were readily applicable.

Some intervention may be required

in the educational system to insure that variations
involving females are taken into account when designing and
implementing CAI programs.

Increased computer time for

females may have been the answer for some minority groups,
but not for all.
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Chapter V
Summary, Conclusi ons, and Recomme ndations
Introduc tion
The research objectiv e of this study was to investig ate
four variable s as possible determin ants of attitude toward
compute rs.

These variable s included sex, ethnic backgrou nd,

learning style, and computer literacy .

The sample

populati on, involvin g 284 subjects , was composed of
coeduca tional middle school students that had experien ced at
least two years of CAI in their academic program.

The

subjects attended three inner city parochia l schools in a
Southern Californ ia city that had been selected from a group
of both public and private school district s based on
ethnicit y of the student body and the schools computer
curriculu m.

The ethnic backgrou nds of the students included

Black, White, Hispanic , and Filipino .
The thrust behind the research stemmed from the current
observed efforts of the educatio nal system to incorpor ate
sometime s large and expensiv e computer systems into the
curriculu m without a clear concept of their impact on
student learning .

This problem is particul arly amplifie d

with the increasi ng diversit y of the student populati on in
such areas as Southern Californ ia.

The knowledg e exist that

91

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

92

technology can be an effective educationa l resource, but the
expertise to correctly apply such tools as computers is
limited and subject to personal taste.

Past studies, that

appear based on personal agendas, would indicate that
complex student character istics such as attitude toward
computers can be simplistic ally determined by sex, further
complicati ng program implementa tion.

Several large

educationa l programs currently sponsored by the California
State Departmen t of Education have required technology
components with no guidance as to how or why it should be
used.

Even in this period of limited funds, we may have

more money than concise, usable informatio n.
The design of the study primarily involved the attempt
to determine, and to what degree, a relationsh ip existed
between the dependent variable of attitude toward computers
and the independen t variables of sex, ethnic background ,
select elements of learning style, and computer literacy.
Data was collected by the administra tion of assessmen t
instrument s for attitude toward computers, computer
literacy, and learning style with additional informatio n
concerning ethnic background , age, grade level, and sex
taken from instrument headers.

There was no pre or post

test aspect to the design.
The data consisted of attitude toward computer scores,
computer literacy scores, scores of selected scales from the
Learning Style Profile, sex, ethnic background , grade level,
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and age.

The analysis of data primaril y involved oneway and

multiple fixed factor analysis of variance and Kruskal
Wallis calculat ions utilizin g SPSS/PC+ and SPSSx computer
software .

The ANOVA and the Kruskal Wallis were critical

procedur es for determin ing the statisti cal signific ance of
possible main effects. If main effects were present, then
the Scheffe

multiple comparis on procedur e was employed to

determin e exactly what variable levels were statisti cally
signific ant.

ANOVA assumpti ons concerni ng homogen eity of

variance were tested for with Cochran C and Bartlett Box
calculat ions.

The ANOVA procedur e was also employed to

check for interact ion between independ ent variable s with
support from graphic analysis .

Addition ally, a

correlat ional matrix was construc ted to provide a broad
confirma tion of other analysis .

Findings
Hypothe sis Testing
Hypothe sis #1.

In Hypothe sis 1 differen t scales of the

Learning Style Profile were tested against the dependen t
variable of attitude toward computer s.

In order to test

each specific scale separate ly, Hypothe sis 1 was divided
into six subhypo theses.

Each subhypo thesis tested a

specific independ ent category or scale of the LSP for main
effects against the dependen t variable of attitude (see
Table 21).
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Table 21
Listing of Subhypothesis Variables under Hypothesis #1.

Hypothesis Number

Variable

Hypothesis #1

Learning Style

Subhypothesis #la

Analytic Skill Scale of LSP

Subhypothesis #lb

Perceptual Category of LSP
Visual Response Scale of LSP
Auditory Response Scale of LSP
Emotive Response Scale of LSP

Subhypothesis #le

Sequential Processing Scale of LSP

Subhypothesis #ld

Manipulative Preference Scale of LSP

Subhypothesis #le

Group Preference Scale of LSP

Subhypothesis #lf

Test for Interaction between Scales

Hypothesis 1 stated that there was no statistically
significant difference in attitude toward computers between
students with different learning styles.

Subhypothesis la,

lb, le, ld, and le each tested a specific independent
category or scale of the LSP for main effects against the
dependent variable of attitude (see Table 21).
Subhypothesis lf tested for interaction between the
different scales of the profile.
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Subhypoth esis la.

Subhypoth esis la stated that there

were no statistica lly significan t difference s between
students attitude toward computers based on analytic skill.
Subhypoth esis la was rejected.

The mean score for attitude

toward computers for subjects evaluated as analytic skill
level three was higher, to the statistica lly significan t
level of R < .05, than the score for those subjects
evaluated as analytic skill level one.
Subhypoth esis lb.

Subhypoth esis lb was retained.

Subhypoth esis lb stated that there was no statistica lly
significan t difference in attitude toward computers between
subjects with different perceptual response levels.

The

perceptua l response category of the LSP was further broken
down into the three scales of visual, auditory, and emotive
response.

Each of these scales was analyzed separately .

Analysis of the data indicated that there was no
statistica lly significan t difference in attitude toward
computers between the different levels of any of the three
scales.
Subhypoth esis le.

Subhypoth esis le stated that there

was no statistica lly significan t difference in attitude
toward computers between subjects with different sequential
processing skill.

Subhypoth esis le was rejected.

The mean

score for attitude toward computers for subjects evaluated
as sequential processing skill level two was higher than
those subjects evaluated as level one.

This difference was
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statistically significant at the R < .05 level.

The LSP

scale of simultaneous processing skill wasn't fully ready
for inclusion in testing, but could have added considerable
definition to the results.
Subhypothesis ld.

Subhypothesis ld stated that there

was no statistically significant difference in attitude
toward computers of students with different manipulative
preferences.

Subhypothesis ld was rejected.

The mean

attitude scores for the manipulative preference group
evaluated as level three was higher to a statistically
significant degree than level one.

The main effect of the

manipulative preference had practical as well as statistical
significance.

Manipulative preference was a simple and

reliable test to administer and may prove useful as an
attitude indicator at the local level.
Subhypothesis le.

Subhypothesis le stated that there

was no statistically significant difference in attitude
toward computers with students with different grouping
preference.

Subhypothesis le was retained.

There was a

large difference in mean attitude scores between level three
and levels one and two.

However, the cell count was

distorted with the majority of the sample population showing
a preference for small groups (level 1).

Due to the

distribution, meaningful analysis was not possible.
Subhypothesis lf.

Subhypothesis lf was rejected.

Subhypothesis lf stated that there was no statistically
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signific ant interact ion between the differen t scales of
learning style.

The differen t scales were analytic skill,

sequenti al processi ng, visual response , auditory response ,
emotive response , manipul ative preferen ce and group
preferen ce.

Analysis indicate d that every scale of learning

style had some interact ion with every other scale, albeit
Only in one case was there

very small in most cases.

statisti cally signific ant two way interact ion.

The auditory

response scale and the manipula tive preferen ce scale
interact ed to the R

= .016 level.

This interact ion was

created by the conditio n where mean attitude scores were
high when auditory response s and manipul ative preferen ce
scores were both low as well as when they were both high
{see Figure 5).

Mean attitude scores were lower for almost

all other situatio ns.
Hypothe sis 2 and 3.

Hypothe sis 2 and 3 compared

attitude toward computer s of subjects based on sex and
ethnic backgrou nd.

Ethnic backgrou nd involved Filipino ,

Black, Hispanic , and White.

Hypothe sis 2 stated there was

no statisti cally signific ant differen ce in attitude toward
computer s between male and female,

and Hypothe sis 3 stated

that there was no statisti cally signific ant differen ce in
attitude between differen t ethnic groups.
Both hypothe sis 2 and 3 were retained .

Prior research

strongly indicate d that boys had a more positive attitude
toward computer s than girls.

When the total sample
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populati on was consider ed, this research found no such
relation ship.

While in the total sample populati on boys had

a slightly , but not statisti cally signific ant, more positive
attitude than girls, this pattern did not hold true for all
ethnic groups, grade levels, and schools,

White girls were

more positive than boys and the situatio n reversed for all
other ethnic backgrou nds.
The boys were relative ly consiste nt across ethnic groups
while the girls showed consider able variatio n (see Figure
6).

Variatio ns were also observed in grad levels with girls

in the seventh grade more positivi than boys while boys were
more positive in grades six, eight, and nine.

When

differen t schools were compared , the girls in school one
were more positive than boys while it was reversed in school
two and three.

While thee hypothes is were not rejected , the

practica l implicat ions obtained during the analysis of
interact ion should be given consider ation.
The results of the investig ation of main effects in
this study which indicate d that attitude was not a gender
based issue can obviate the real situatio n the same as
earlier research that indicate d attitude was determin ed by
gender alone.

Attitude is a complex charact eristic that

can't be adequate ly addresse d with one variable .
The same conditio n existed for ethnic backgrou nd that
was describe d for gender.

When the total sample populati on

was consider ed, statisti cally signific ant differen ces based
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on ethnic background weren't found.

However, graphic

analysis of interactio n (see Figure 6)

provided additional

interpreti ve informatio n discussed under Other Findings
which indicated the attitude of different ethnic background s
needs to be addressed at the local level.
Hypothesis 4.

Hypothesis 4 was rejected.

Hypothesis 4

stated that there was no statistica lly significan t
difference in attitude toward computers of students with
different levels of computer literacy.

Computer literacy

was found to have a clear associatio n with attitude and to
be statistica lly significan t to the R < 0.0001 level.

The

level one computer literacy group had the lowest mean
attitude scores of any group of any variable.

The mean

attitude score for computer literacy level two was close to
the grand mean while the level three group had the highest
mean attitude score of any group of any variable.

These

results generally held across both gender and ethnic
background .
A simply interpreta tion of these results would say that
individua ls that knew more about computers should have a
more positive attitude about computers.

Such a concept

doesn't take into considerat ion the complexit ies of academic
performanc e.

High computer literacy scores should be

considered as the product of several complex variables, just
as performanc e in any discipline .

This research did not

address the complexiti es of the determinan ts of computer
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literacy , but did specific ally point out that the
relation ship between computer literacy and attitude was more
complex than just saying that people that know more about
compute rs have a more positive attitude toward compute rs.
Earlier research (Fetler, 1985) had establis hed a
Other

relation ship between SES and computer literacy .
research (Hoover & Austin, 1986)

had indicate d a

relation ship between attitude toward computer s and SES.

In

this research the sample populati on was composed of students
from private schools designat ed as inner city with a
relative ly limited variatio n in SES.

For this study, there

is solid indicati on that there are statisti cally signific ant
causes of variatio n in attitude other than SES.
Hypothe sis 5.

Hypothe sis 5 stated that there was no

statisti cally signific ant interact ion between the learning
style, sex, ethnic backgrou nd, and computer literacy of the
subjects in effect on attitude toward compute rs.
5 was retained .

Hypothe sis

hypothes is 5 was similar to hypothe sis 5

was similar to hypothes is lf in that it was concerne d with
interact ion but on a more comprehe nsive scale.

The ANOVA

procedur e for two way interact ion produced no results
indicati ng a statistic ally signific ant relation ship between
any possible combinat ion of variable s.
Included in the analysis for interact ion was the
analysis of a large number of graphs.

Since the definiti on

of interact ion (Hinkle, Wiersma, & Jurs, 1988)

was that the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

101

levels of one variable had different effects across the
levels of another variable, graphs were constructe d to
pictoriall y illustrate possible interactio n.

Since graphs

provided no calculatio n of~ ratios and~ significan t
values, they were limited to either pictoriall y supporting
other calculatio ns or presenting evidence of a more
practical nature.
Graphic analysis of the gender variable across the
ethnic variable indicated that there was possible practical
interactio n between ethnic background and gender as they
related to attitude toward computers.

The variation in

female attitude scores was much greater than male attitude
scores.

While the interactio n wasn't statistica lly

significan t, the nature of the variations indicated that sex
and ethnic background must be considered in designing and
planning CAI programs.
Graphic analysis produced similar results between
computer literacy and sex.

The variation in female scores

was greater than the male although not statistica lly
significan t.

Fray a practical perspectiv e, the relationsh ip

between gender and computer literacy needs to be considered
when designing and implementi ng CAI programs.
Hypothesis 6.

Hypothesis 6 was rejected.

Hypothesis 6

stated that there was no statistica lly significan t
difference in attitude toward computers between subjects
with different learning styles, ethnic background , sex, or
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compu ter litera cy.

Hypot hesis 6 was a compr ehensi ve

statem ent placin g all indepe ndent variab les in one null
hypoth esis and was an attemp t to provid e an overa ll
perspe ctive to the invest igatio n.

The proced ure utiliz ed

for analys is was the constr uction of a correl ation matrix
which was then compa red with result s from other hypoth eses.
In the correl ation matrix (see Table 19), compu ter
litera cy correl ated at a statis ticall y signif icant level
with attitu de toward compu ters confir ming the relati onshi p
demon strated by analys is for main effect s (see Table 20).
Analy tic skill also correl ated with attitu de at a
statis ticall y signif icant level and confirm ed the maine
effect calcul ations . Seque ntial proces sing skill and
manip ulativ e prefer ence were positi vely correl ated with
attitu de to a lessor level and furthe r confir med the result s
of other analy sis.

Since there were very few statis ticall y

signif icant intera ctions , the compa rison of the result s in
the correl ation matrix and the result s of intera ction
analy sis were inconc lusive . Theref ore, the result s of
hypoth esis 6 confirm ed, to some degree , other result s.
Discus sion of Other Findin gs
The transf erabil ity of the result s is prima rily
effect ed by the sample popula tion criter ion for all subjec ts
to have had at least two years of experi ence with compu ter
assist ed instru ction.

Howev er, the natura lly assemb led

popul ation with random ness only in school select ion must be

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

103
keep in mind as well.

Additiona lly, the sample population

came from school where the leadership character istic of the
principals was noticeable .

The impact in this study of

positive and cooperativ e school officials on the performanc e
of students, even on such things as assessment instrumen ts
can't be quantified , but also can't be totally discounted .
Another factor that emerged during the study was the
unexpected results with the attitude toward computers
instrumen t.

The selection of this instrument was based in

large part on its use in the National Assessmen t of
Education al Progress in 1977-78 and by the California
Assessmen t Program in 1983 to establish a baseline in that
state.

As discussed earlier, the questions concerning

attitude were more concerned with an informed opinion than
with emotional dispositio n.

When this perspectiv e was

combined with the sample population criterion for computer
experience , the results of attitude scores were highly
positive with relatively limited range, and could possible
have been skewed toward independen t variables emphasizin g
cognitive skills and away from physical character istics.

Conclusion s
Based on the findings described in this study, the
researcher has drawn the following conclusion s:
1.

The majority of students across all boundaries of
sex, ethnic background , learning style, or
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computer literacy had a positive attitude toward
computers.
2.

Attitude toward computers was found to be a
complex character istic with many determinan ts
involving everything from physical attributes to
mental processes.

For subjects with high levels

of computer experience , cognitive skills, as
defined by elements of the Learning Style Profile
and computer literacy scores, were more important
as determinan ts of attitude than the subjects
physical character istics.

The review of

literature cited several studies that indicated
attitude toward computers was determined by
gender, and this was clearly not the case for this
study.
3.

There was a strong relationsh ip between the
computer literacy of students and their attitude
toward computers.

Students with a high level of

computer literacy had a statistica lly significan t
more positive attitude toward computers than
students with a low level of computer literacy.
This relationsh ip held across sex and ethnic
background character istics.

While this study

didn't attempt to quantitati vely hold socioeconomic status constant, the sample population
clearly was from a strata of limited width.
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Findings in this study concerning computer
literacy emphasized the cognitive skills aspect of
knowledge concerning computers without the close
correlation with socio-economi c found in earlier
studies.
4.

Specific scales of the Learning Style Profile had
a relationship with students' attitude toward
These scales were analytic skill,

computers.

sequential processing skill, and manipulative
preference.

The different scales of the

perceptual category of the LSP and the group
preference scale had no relationship with attitude
toward computers.
5.

There was no statistically significant difference
in attitude toward computers between male and
females.

These findings did not remove gender as

a factor when investigating attitude toward
computers, but they clearly indicated that
attitude was not a gender only based
characteristi c.

Since these finding differed from

identified studies in the review of literature, a
possible explanation might have been in the
requirement for the sample population to have had
at least two years of academic experience with CAI
and the orientation of the attitude assessment
instrument toward an informed opinion aspect of
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attitude.

Data was not collected concerning total

computer experience of the subjects, but the
schools involved have had comprehensive CAI
programs for several years and many students may
have had academic experience with computers for
their entire academic life.

Educators would

expect that experience would decrease the effect
of physical or cultural input to attitude and
would increase the effect of cognitive skills or
academic input.

The results of this study

indicated that trend.
8.

There was no statistically significant difference
in attitude toward computers between students with
Filipino, Black, Hispanic, or White ethnic
backgrounds.

As with gender, ethnic background

can't be ignored in designing and implementing
CAI, but blanket assumptions concerning ethnic

background didn't appear to be valid.

The

combination of gender and ethnic background
appeared to be important.

Males of all ethnic

backgrounds had consistent attitude and computer
literacy scores while the mean attitude scores and
computer literacy scores of females varied
considerably.
9.

There was a relationship between sex and ethnic
background of students when concerned with
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attitude toward computers.

These character istics

should be considered together.

Implicatio ns of Results for Practice
This study provided informatio n to educators working
with computers in education in a variety of ways.

As has

been known for some time, students have positive attitudes
toward computers. Additiona lly, students with higher levels
of computer literacy have very positive attitudes toward
computers.
Based on the findings that computer literacy has a
strong relationsh ip with attitude and that student attitude
is generally high to start with, computers acquire a
character istic that separates them from all other devices
used in presenting educationa l material or subjects.
Teaching a subject where the student commences with a
positive attitude is different than when students start with
a negative attitude.

Since computers are predomina ntly

tools in the educationa l environmen t, student affinity may
make it a uniquely effective aid in the educationa l process.
At the same time, computers will not help all students
although there was no indication in this research that the
academic performanc e of any student would be hindered.
Attitude toward computers is a complex student
character istic and designing programs involving computers
based on simple attributes such as gender or ethnic
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backgrou nd alone will probably not be effectiv e.

At the

same time, gender and ethnic backgrou nd together may provide
extremel y useful informat ion.

Schools with predomi nantly

White students may find that girls have a more positive
attitude than boys and that girls produce higher scores in
computer literacy , while schools where the student body is
mostly Hispanic may find very little differen ce in attitude
between the sexes.

Schools with a large Black student

enrollme nt may find a consider able differen ce in attitude
toward computer s between males and females, and may need
special programs to assist the females.
Learning style informat ion may be very useful in both
helping to understa nd student performa nce when working with
compute rs and in designin g educatio nal programs that involve
compute rs.

When the correct aspects of learning style are

applied, they provide more general explanat ory or planning
informat ion than either sex or ethnic backgrou nd.

In

particul ar the correlat ion between the manipul ative
preferen ce scale of the LSP and attitude toward computer s
may provide very practica l informat ion that would ~e easy
and reliable to obtain.

Students may not work well on

computer s if they haven't been adequate ly trained in the use
of the keyboard .

Some of the more commonly used aspects of

learning style such as visual, auditory , and emotive
response had no statistic ally signific ant relation ship with
attitude toward computer s in this study.

However, findings
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concerning these modalities may have been impacted by the
computer experience of the sample population .
The educationa l system in this state generally rewards
the sequentia l learner and while the results in this
research indicating sequential skill correlated with
attitude toward computers does not preclude the same thing
with simultaneo us processing skill.

However, the suspicion

exists that computers enhance the existing system.

Recommend ations for Further Research
Based on the results of the present study, factors
worthy of further exploratio n include the following:
1.

Since this research utilized only a select number
of the available scales of the Learning Style
Profile, further efforts should be made to explore
all scales of the Learning Style Profile as
possible determinan ts of attitude toward
computers.

2.

A particular scale of the Learning Style Profile
that should be investigat ed as a possible of
determinan t of attitude and computer literacy
should be the simultaneo us processing skill scale.

3.

The results of this research have surfaced
computer experience as a possible factor in
attitude and in computer literacy.

Further

investigat ion of the variables in this research
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with different levels of computer experience would
be extremely beneficial in understand ing the
student interface with the computer.
4.

Computer literacy should be fully investigat ed as
the dependent variable with a wide selection of
possible determinan ts.

5.

The further quantitati ve investigat ion of
interactio n between sex and ethnic background as
they relate to attitude toward computers and
computer literacy is warranted.

6.

The relationsh ip between computer literacy and
socio-econ omic status should be further
investigat ed with control for experience with
computers.

7.

Due to the orientatio n of the attitude instrument
utilized in this research toward the informed
opinion aspects of attitude, replicatio n of this
work with a modified instrument or with an
attitude instrument with a broader perspectiv e
would contribute significan tly to the available
informatio n.

8.

Researcher s must step forward and produce useful
data so that individual schools can make an
intelligen t decision as to how much of what in the
way of technology they need to purchase, followed
by informatio n on how to best use it. Useful data
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specifical ly means relative simple instrument s
that provides definitive informatio n concerning
educationa l programs.

The Study in Perspectiv e
our educationa l community needs assistance in many
forms.

our schools are having difficulti es solving the

problems handed them by society and have become the frequent
target of media bashing.

The applicatio n of technology in

education not only has real educationa l merit, but because
of the unique stature given to technology in our society,
offers assistance to our schools in such difficult areas as
credibilit y.

However, the knowledge of computers by the

parents of our students may be growing more rapidly than the
knowledge by teachers and administra tors.

This inversion in

knowledge portends greater loss of credibilit y if we don't
address the problem quickly.

We have a relatively small

time window to take full advantage of this tool, and we dare
not fail.

The purpose of this research was to help

educators, in some small way, better understand the
relationsh ip between the computer and the student with the
hope that both the student and the school will prosper.
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Appendix D
Consent To Release Informatio n
Wayne Connell, a Doctoral student at the University of
San Diego, has requested the results of surveys conducted at
school. These surveys concerned learning style, attitude
toward computers, and computer literacy. Wayne desires to
use the results of these surveys in his research where he is
attempting to determine if different student character istics
make a difference in their attitude toward computers.
The release of this informatio n will be on an anonymous
basis only, meaning that no names will be included in the
data and that each persons privacy will be protected at all
times.
We understand that consent is totally voluntary and we
can change our minds anytime up until the data is released.
We, the undersigne d, understand the above explanatio ns
and, on that basis, give consent for the results of surveys
concerning learning style, attitude toward the computer, and
computer literacy to be anonymousl y released.

Signature of Parent or Guardian

Date

Signature of Student

Date
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